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Foreword

: 1990 (E)

ISO (the International Organization for Standardization) is a worldwide [federation of

national standards bodies (ISO member bodies). The work of ‘preparing
Standards is normally carried out through 1SO technical ‘committees. B

International
ach member

body interested in a subject for which a technical commiittee has been established has
the right to be represented on that commiittee. Intérnational organizations, govern-

mental and non-governmental, in liaison with 1SO,jalso take part in th
collaborates closely with the International Electrotechnical Commissior
matters of electrotechnical standardization,

Draft International Standards adopted:by the technical committees are

e work. ISO
(IEC) on all

circulated to

the member bodies for voting. Publication as an International Standlard requires

approval by at least 75 % of thesxmhember bodies casting a vote.

International Standard ISO/IEC 9506-1 was prepared by Technical Committee ISO/IEC
TC 184, Industrial automation systems, Sub-Committee SC 5, System integration and

communication.

1SO/IEC 9506 eonsists of the following parts, under the general title /ndus
tion systems, = Manufacturing Message Specification:

— SPart 1: Service definition

&% Part 2: Protocol specification

trial automa-

vii
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Introductjon

This part of ISO/IEC 9506 provides a wide variety of services useful for various
manufacturing|and process control devices. It is designied to be used both by itself and
in conjunction{with Companion Standards, which describe the application of subsets
of these servicgs to particular device types.

The services prpvided by the Manufacturing Message Specification (MMS) range from
simple to highly complex. It is not expected that all of these services will be supported
by all devices. The subset to be supported is limited in some cases by Companion Stan-
dards, and in ajll cases may be limited by the implementor. Characteristics important in
selection of a qubset of services to be supported include:

a) applicapility of the service to the device;
b) the complexity of services and requirements;
c) the complexity of provision of a particular class of service via theqetwork ver-

sus the conjplexity of the device.

Security considerations

When implemgnting MMS in secure or safety critical applications, features of the OSI
security architg¢cture may need to be implemented. Appropriate features should be
selected from [SO 7498-2 covering safety architectures\and features. Those of par-
ticular interest|cover the position (in OSI) of

a) access ¢ontrol;
b) authentfication;
¢) non-refudiation.

Specific implerpentation methods shall ‘be at the discretion of the implementor.

Complexity pf services and requirements

Some MMS services are/quite complex and should be considered as advanced func-
tions. Devices jused in_very simple applications often will not require such advanced
functions, and|hence will not support such MMS services.

Keywords

Application Interworking
Application Layer Protocol
Information Processing Systems
Manufacturing Communications Network
Manufacturing Message Specification
Numerical Control System

Open Systems Interconnection

OSI Reference Model

Process Control System
Programmable Controller
Programmable Device

Robotics Control System

Virtual Manufacturing Device

viii
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General

This part of ISO/IEC 9506 is one of a set of International Standard

s developed to

facilitate the interconnection of information processing systems. It is positioned within

the application layer of the Open Systems Interconnection Environment

as an Applica-

tion Service Element (ASE) with respect to other related standards by the Basic

Reference Model for Open Systems Interconnection (ISO 7498).

The aim of Open Systems Interconnection is to allow, with a minimu

m of technical

agreement outside the interconnection standards, the interconnection of information

processing systems:

a) from different manufacturers;

b) under different managements;
¢) of different levels of complexity;

d) of different ages.

Purpose

The purpose of this part of ISO/IEC 9506 is’to-define the service p
Manufacturing Message Specification. The MMS Service is provided by
turing Message Specification Protocol .making use of services avail
Association Control Service Element (ASCE) and the Presentation laye
ISO 8649 and ISO 8822, respectively.

This part of ISO/IEC 9506 is ¢oncerned, in particular, with the commun
terworking of programmable/manufacturing devices. By using this sta
with other standards positiened within the OSI Reference Model, othery
ble systems may work ‘together in any combination.

ISO/IEC 9506-2xspecifies the protocol that supports the Manufact
Specification.

ovided by the
the Manufac-
nble from the
, as defined in

ication and in-
hdard together
ise incompati-

iring Message
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INTERNATIONAL STANDARD

ISO/IEC 9506-1 : 1990(E)

Industrial automation systems -
Manufacturing Message Specification -
Part 1: Service definition

1 Scope

The Manufacthring Message Specification is an application layer standard designed to support messagingcommunications

to and from programmable devices in a Computer Integrated Manufacturing (CIM) environment. This e

hvironment is

referred to in [ISO/IEC 9506 as the manufacturing environment. This part of ISO/IEC 9506 does not’specify a complete
set of services|for remote programming of devices, although provision of such a set of services may.be the supject of future

standardizatiln efforts.

This part of I§

a) an abstrgct model defining the interaction between users of the service;

b) the externally visible functionality of implementations conforming to ISO/FEC 9506, in the form of

quiremer]ts associated with the execution of service requests;
c) the primijtive actions and events of the service;
d) the parameter data associated with each primitive action and eyent;

e) the relatjonship between, and the valid sequences of, these actions and events.

The service d¢fined in this part of ISO/IEC 9506 is that which'is provided by the Manufacturing Messags

O/IEC 9506 defines the Manufacturing Message Specification within the OSI application laypr in terms of

brocedural re-

Specification

protocol. The|service may be used by other application layer service elements or by other elements of the application

process.

This part of IBO/IEC 9506 does not specify individual implementations or products, nor does it constrain the implemen-

tation of entities and interfaces within a computer system. This part of ISO/IEC 9506 specifies the exts
functionality ¢f implementations together with conformance requirements for such functionality.

2 Normative References

trnally visible

The following standards contair{ provisions which, through reference in this text, constitute provisions ¢f this part of

ISO/IEC 9504. At the time of pmblication, the editions indicated were valid. All standards are subject to
parties to agreements based\on this part of ISO/IEC 9506 are encouraged to investigate the possibility o
most recent dditions of the-standards indicated below. Members of IEC and ISO maintain registers of ¢

International |Standards.

ISO 646 : 1983 Information processing — 1SO 7-bit coded character set for information interchange.

1SO 7498: 1984, faformation processing systems — Open Systems Interconnection — Basic Reference Model.

revision, and
[ applying the
urrently valid

ISO 7498-2 : 1989, Information processing systems — Open Systems Interconnection — Basic Reference Model — Part 2: Security

Architecture.

ISO 7498-3: 1989, Information processing systems — Open Systems Interconnection — Basic Reference Model — Part 3: Naming

and addressing.

ISO 8326: 1987, Information processing systems — Open Systems Interconnection — Basic connection oriented session service

definition.

ISO/TR 8509: 1987, Information processing systems — Open Systems Interconnection — Service conventions.

ISO 8571: 1988, Information processing systems — Open Systems Interconnection — File Transfer, Access and Management.
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ISO 8649: 1988, Information processing systems — Open Systems Interconnection — Service definition for the Association Contro/

Service Element.

1SO 8650: 1988, /nformation processing systems — Open Systems Interconnection — Protocol specification for the Association Con-
tro/ Service Element.

ISO 8822: 1988, /nformation processing systems — Open Systems Interconnection — Connection oriented presentation service

definition.

1SO 8824 : 1987, /nformation processing systems — Open Systems Interconnection — Specification of Abstract Syntax Notation One

fASN.1).

ISO 8824/Add 1
tion One (ASN.1

ISO 8825: 1987,
Abstract Syntax

ISO 8825/Add 1
for Abstract Syn

1ISO9040: — 1, /,
ISO9041: — 1), /]
ISO/IEC 9506-2:
ISO/IEC 9545-1:
ISO/IEC 9594 :
IEEE 754 : 1985,

3 Definition
NOTE

For the purposg

3.1 Referen

— 1, Information processing systems — Open Systems Interconnection — Specification of Abstract
Addendum 1: ASN.1 Extensions.

Votation One (ASN.1).

tax Notation One (ASN. 1) Addendum 1: ASN.1 Extensions.

hformation processing systems — Open Systems Interconnection — Virtualterminal service — Basic
hformation processing systems — Open Systems Interconnection — _Virtual terminal protocol — Bas
1990, /ndustrial automation systems — Manufacturing Message Specification — Part 2: Protocol sp
1989, /nformation technology — Open Systems Interconnection — Application Layer Structure.

1), Information processing systems — Open Systems Interconnection — The Directory.

EFEE Standard for Binary Floating-Point Arithmetic.

S
The definitions contained in this clause nmiake use of abbreviations defined in clause 4.

s of this part of ISO/IEC 9506 the following definitions apply.

e Model definitions

nformation processing systems — Open Systems Interconnection — Specification of Basic Encod

— 1), Information processing systems — Open Systems Interconnection — Specification of Basic En|

Syntax Nota-

ing Rules for

coding Rules

class.
c class.

ecification.

This part of ISP/IEC 9506 is based on the concepts developed in the Basic Reference Model for Open Systems Intercon-
nection (ISO 7498), and makes use of the following terms defined in that International standard:

application service element;

(N)-protocol-data-unit;

(N)-service-access-point;

a) application-entity;
b) application-process;
c)

d) open systens;

e) (N)-protocol;

f)

9)

h) (N)layer;

i) system;

1)

To be published.
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i) (N)-user-data.

3.2 Service Convention definitions

This part of ISO/IEC 9506 makes use of the following terms defined in the OSI Service Conventions (ISO/TR 8509) as
they apply to the Manufacturing Message Specification:

a) confirm;

b) indication;

c) primitive;

Q

)
) request;
)

@

response;
f)  service primitive;
g) service provider;

h)  service usfr.

3.3 Abstrac{ Syntax Notation definitions

This part of ISP/IEC 9506 makes use of the following terms defined in the Abstract Syntax Notation One (4SN.1) Speci-
fication (ISO 8824):

1 value;

n

type;

w
]

simple tyq

o b

component type;

N

)

)

)

) structure fype;
)

) tag;

)

~

tagging;
8) type (or value) reference nande;
9) character ptring type;

10) boolean tyE)e;

11) true;
12) false;

13) integer type;

14) Dbitstring type;
15) octetstring type;
16) null type;

17) sequence type;
18) sequence-of type;
19) tagged type;
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20) choice type;

21) selection

type;

22) real type;

23) object identifier type;

24) module;

25) production;

26) ASN.1 er

coding rules;

27) ASN.1 cHaracter set;

28) external

Lype.

3.4 Other definitions

This part of IS

34.1 AA-spJ

An adjective
be referenced

3.4.2 attribute:

A data elemer]

343 confo‘:Iance building block (CBB):

An atomic uni

3.4.4 Called [IIMS-user:

The MMS-use

3.4.5 Calling

The MMS-user that issues the Initiate.request service primitive.

3.4.6 Client:

MMS-user:

BO/IEC 9506 makes use of the following terms:

cific (Application Association specific):

sed to describe an object whose name has a scope that is assingle application association (i.e. t
pnly on the application association with respect to which the object was defined).

used to describe MMS conformance requirements.

that issues the Initiate.response service primitive.

he name may

t, having a defined meaning, together with. a(statement of the set of possible values it may tdke.

The peer communicating entity which makes use of the VMD for some particular purpose via a service request instance.

3.4.7 data:

Any representation to which meaning is or might be assigned (e.g. characters).
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34.8 domain:

An abstract object that represents a subset of the capabilities of a VMD which is used for a specific purpose.

3.4.9 Domain-specific:

An adjective used to describe an object whose name has a scope that is a single domain (i.e. the name can be referenced
over all application associations established with the VMD that may reference this domain).

3.4.10 down

The process o

3.4.11 event

The managen)

3.4.12 file:

An unambigu

3.4.13 file op

The transfer ¢
management

oad:

| transferring the content of a domain, including any subordinate objects, via load data\to an

management:

ent of event conditions, event actions, and event enrollments.

usly named collection of information having a common set of*attributes.

eration:

f files between open systems, the inspection, modification or replacement of part of a file’s ¢
f a file and its attributes.

3.4.14 filestqre:

An organized

3.4.15

The combinat]

3.4.16 journal:

A set of recor:
retrieval.

3.4.17 local

collection of files, including their attributes and names, residing at a particular open system.

infornpation:

on of data and the meaning that it conveys.

led, time-tagged event transitions, variable data, and/or comments, which may be logically o

matter:

MMS-user.

bntent, or the

rdered during

A decision made by a system concerning its behaviour in the Manufacturing Message Specification that is not subject to
the requirements of ISO/IEC 9506.

3.4.18 Manutacturing Message Protocol Machine (MMPM):

An abstract machine that carries out the procedures specified in this part of ISO/IEC 9506.
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3.4.19 MMS-environment:

A specification of the service elements of MMS and semantics of communication to be used during the lifetime of an
application association.

3.4.20 MMS-provider:

That part of the application entity that conceptually provides the MMS service through the exchange of MMS PDUs.

3.4.21 MMS-user:

That portion ofl the application process which conceptually invokes the Manufacturing Message Specification|

3.4.22 monitored event:

A detected chahge in the state of an event condition.

34.23 netwo;[<—triggered event:

An event which occurs due to an explicit solicitation by a client.

3.4.24 operator station:

An abstract object representing equipment associated with a VMD that provides for input/output interacfion with an
operator.

3.4.25 predefined object:
An object, whope name is of VMD-specific, Domainyspecific or Application Association-specific scope, that is|instantiated
through the use of some mechanism other than arr MMS service.
3.4.26 program invocation:

An abstract object representing a“dynamic element which most closely corresponds to an execution thread in a multi-
tasking enviropment, which is composed of a set of domains.
3.4.27 ReceIJ:ng MMPM:

The MMPM thlat receives an MMS PDU.

3.4.28 Receiving MMS-user:

The MMS-user that receives an indication or confirmation service primitive.

3.4.29 remote device control and monitoring:

The manipulation or inspection of the state of a device attached to the responder of a service request.


https://iecnorm.com/api/?name=cca883d3816e5cff2b8e9dd531877f46

ISO/IEC 9506-1: 1990(E)

3.4.30 semaphore:

A conceptual lock associated with a logical or physical resource that permits access to that resource only by an owner of

the lock.

3.4.31 semaphore management:

The control of semaphores.

3.4.32 Server

The peer commfunicating entity which behaves as a VMD for a particular service request instance.

3.4.33 Sending MMPM:

The MMPM that sends an MMS PDU.

3.4.34 Sending MMS-user:

The MMS-user [issues a request or response service primitive.

3.4.35 standafdized object:

An object instamtiation, whose name is of VMD-specific or Domain-specific scope, whose definition is provided

of ISO/IEC 9508 or an MMS Companion Standard.

3.4.36 type:

An abstract description of a set of values which maybe conveyed by the value of a variable.

3.4.37 upload

The process of
in such a man

ansferring the content of a domain, including any subordinate objects, via load data from a
r as to allow subsequent download.

3.4.38 variable:

One or more data elements that are referred to together by a single name or description.

3.4.39 variablg

access:

in this part

remote user,

The inspection or modification of variables or components of variables defined at a VMD.

3.4.40 VMD-specific:

An adjective used to describe an object whose name has a scope that is a single VMD (i.e. the name may be referenced by
all application associations established with the VMD).

4 Abbreviations
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AA : application association

ACSE : Association Control Service Element
AE : application entity

AP : application process

ASE : application service element

ASN.1  : Abstract Syntax Notation One

CBB : conformance building block

FRSM : file fead state machine

FTAM  : File|Transfer, Access and Management
MMPM : Manufacturing Message Protocol Machine"
MMS Maquacturing Message Specification
NC : Nurperical Control

osl : Open Systems interconnection

PC : Programmable Controller

PDU : profocol data unit

PSAP : pregentation service access point
SAP : seryice access point

SDU : seryice data unit

ULSM  : upipad state machine

VMD : Virtpal Manufacturing Device

VT : Virtpal Terminal

5 Conveniions

5.1 Base of Numeric Values

This part of I

5.2 Service Parameter Description

This part of I
Each table co

("Req"), indic4

specification (

5.2.1 Compjnion Standard Service Parameters

BO/IEC 9506 uses a decimal representation for all numeric values unless otherwise noted.

SO/IEC 9506 uses. a_tabular format to describe the component parameters of the MMS service primitives.
hsists of up to.six-columns, containing the name of the service parameter, a column each fdr the request
tion ("Ind"),.Fesponse ("Rsp"), and confirm ("Cnf") primitives, and a column for conformance building block
'CBB"). The{"Rsp" and "Cnf" columns are absent when the service is not a confirmed service.

Some MMS service procedures which allow extensions to be supplied by Companion Standards. Such service procedures
allow the specification of extra parameters in either the request primitive or in the response (+) primitive or both. This
is indicated in the tables by the appearance of "COMP" following the "Argument" or the "Result(+)" entry of the service
table respectively. Some service procedures allow the specification of additional parameters by the Companion Standards
directly in an Argument list. Such occurrences will be indicated by the "COMP" in the columns describing the service

primitives.
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5.2.2 Service Table Structure

For those tables that require support of particular parameter conformance building blocks, the required conformance
building blocks are enumerated on the first line in the table. In the remainder of each table, one parameter (or part of
it) is listed on each horizontal line. Under the appropriate service primitive columns, a code is used to specify the type of
usage of the parameter on the primitive specified in the vertical column:

M -~ parameter is mandatory for the primitive
U - parameter is a user option, and may or may not be provided
depending on dynamic usage by the MMS-user

C|- parameter is conditional upon other parameters or the
environment of the MMS-user

- (blank) parameter is never present

COMP |- parameter is for definition in MMS Companion Standards. Such

parameters shall not be used other than as defined in a

Companion Standard (and shall be omitted in the abstract syntak

defined in Clause 19 of 9506-2). Annex C provides

additional detail on the use of Companion Standards.

S |- parameter is a selection from a collection of two or mbrg

possible parameters. The parameters that make up this

collection are indicated in the table as follows:

a) each parameter in the collection is specified“With the
code "S";

b) the name of each parameter in the colledtion is at the
same indentation from the beginning of{ the parameter column
in the table;

c) Either

1) each parameter is at the leftmost (outer) indentation
in the table; or

2) each parameter is part of, the same parameter group. A
parameter group is a collection of parameters where each
group member has a common parent parameter. The parent
parameter for any group member is the first parameter above
the member that is“pot indented as far as that member. 1In
the example below;- ParameterA and ParameterB form a parameter
group:

ParameterX
ParameterA
BRarameterB

ParameterY
ParameterC

Informally, for parameters involved in a selection, the indentation
in the services tables signifies which parameters are involved in a
sélection. All parameters at the same level of indentation that are

uhder a common "higher level" parameter are a part of the same
selection

The code "(=)" following one of the codes M, U, C or S indicates that the parameter is semantically equivalent to the
parameter in the service primitive to its immediate left in the table. (For instance, an "M(=)" code in the indication service
primitive column and an "M" in the request service primitive column means that the parameter in the indication primitive
is semantically equivalent to that in the request primitive.)

Some parameters may contain subparameters. Subparameters are indicated by labelling of the parameter as M, UorC,
and indenting all subparameters under the parameter. Presence of subparameters is always dependent on presence of the
parameter that they appear under (for example, an optional parameter may have subparameters; if the parameter is not
supplied, then no subparameters may be supplied).
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The CBB column is used to indicate that usage of the parameter is dependent on support of conformance building blocks,

other than that containing the service.

If no entry exists in the CBB column, then there is no dependency on other

conformance building blocks. If an entry does exist, then the parameter is available (and permitted for use by this

Standard) if and only if the named conformance building block is supported and negotiated for use.

Some service parameters are named using a "List Of . ..
names begin with "List Of ...
(This type of parameter corresponds with the sequence-of ASN.1 type in ISO/IEC 9506-2.)

C 9506 make reference to types, in order to describe

5.3 Invocatjon Identifier on Service Primitives
For services identified in the ConfirmedServiceRequest preduction in 7.5.2 of ISO/IEC 9506-2;y6ach MMS ser
contains an "Inhvoke ID" parameter, which is mandatory in the request, indication, response, and confirm p

parameter se

value in the 1%dwatlon, response, and confirm primitives is semantically equivalent to that in the request p
parameter is

ot explicitly shown in the service primitive tables, nor is it explaified'separately for each ser

5.4 List Of [Modifier on Service Primitives

Every confirmfed MMS service contains a "List Of Modifier" parameter, which is a user option in the request 4
primitives. THe value in the indication primitive is semantically equivalent to that in the request primitive. T
serves to spedify a list of one or more service state machine modifiers which add a condition which must b
the execution |of the service request to begin. This parameter.is not explicitly shown in the service primitive
it explained sg¢parately for each service.

MMS defines [two modifiers: the AttachToSemaphore-modifier and the AttachToEventCondition modifier,
scribed in clapises 13 and 15, respectively.

The effect of fhe modifier on the state machine for execution of a confirmed MMS service is described in cl4g

5.5 Addressing in MMS

The MMS Stz
Message Prot
out through t]
PDUs flow b
carry addres

Indard does not provide the means for naming and addressing of a peer MMS-user or peer )
beol Machine (MMPM). Within OS], the identification and addressing of peer application entj

ween these,peers over the established presentation connection. It is therefore not necessan
g informaftion. Additional information on naming and addressing may be found in 6.6.

" convention. Unless otherwise noted, all parameters whose
" specify a list of zero or more of the item specified after the "List Of' keyword phrase.

the allowable
htax Notation

vice nﬂrmhvp

Hmitives. The
rimitive. This

es to identify unambiguously the service invocation from an MMS-user.6n an application asspciation. This

Ince.

aind indication

his parameter
e satisfied for

tables, nor is

which are de-

use 7.

fanufacturing
ties is carried
he use of ACSE. services defined in ISO 8649. After such association of peers has succeeded, all of the MMS
y for MMS to

5.6 ServicT Conventions

This part of ISO/IEC 9506 uses the descriptive conventions contained in the OSI Service Conventions (ISO.

R 8509). The

OSI Service Conventions define the interactions between the MMS-user and the MMS-provider. Information is passed
between the MMS-user and the MMS-provider by service primitives, which may convey parameters. The following apply

to the use of this model:

a)

ISO/TR 8509 defines a model for the service provided by a layer of the OSI Reference Model. The MMS service does

not correspond to such a layer (it describes a part of the application layer) but the model used is identical in all other

respects;

10
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b)

ISO/IEC 9506

of the others.

NOTE

-1: 1990(E)

at any instant in time, an application entity has multiple service requests outstanding, each proceeding independently

It should be noted that the MMS-user/MMS-provider distinction is an abstraction, and may not necessarily correspond
to the realization of MMS in any particular system. Clauses 6 and 7 provide further details on the usage of abstract models.

5.7 Calling and Called MMS-user

This part of ISO/IEC 9506 makes use of the terms Calling and Called MMS-users. The Calling MMS-user is the MMS-user

that issues thel
service primiti

NOTE

term "called" cox
with the Reques

5.8

This part of I
MMS-user tha

an indication d

NOTE

and receivers at
indication and &4

This part of IS
that sends an ]

5.9 Requesting and Responding MMS-user

This part of IS
the MMS-user
that issues the

NOTE
entity in ACSE 4§

5.10 Client and Server of.a Service

This part of IS

(The VMD is dlescribed\in’clause 7). The Server is defined as the peer communicating entity which behaves

a particular se
particular purj

Sending and Receiving MMS-user and MMPM

Initiate.request service primitive. The Called MMS-user is the MMS-user that issues the Ini
ve.

The use of the term "called" in MMS is not the same as the general usage of the term in OSE The MM
responds to the OSI usage of the term "responding”. This distinction has been introduced in“order to
ing/Responding MMS-user definition given below.

O/IEC 9506 makes use of the terms Sending and Receiving MMS-users. The Sending MM
L issues a request or response service primitive. The ReceivingMMS-user is the MMS-user
r confirmation service primitive.

It is important to note that, in the course of completion of a confirmed MMS service, both MMS-users
one time. The first MM S-user sends the request and receives the tonfirmation, while the second MM S-us
nds the response.

iate.response

[S usage of the
hvoid confusion

S-user is the
that receives

will be senders

ter receives the

(O/TEC 9506 makes use of the terms Sending and\Receiving MMPMs. The Sending MMPM is the MMPM

MMS PDU. The Receiving MMPM is the MMBM that receives an MMS PDU.

D/IEC 9506 makes use of the terms Requesting and Responding MMS-users. The Requesting
that issues the request service primitive for a service, while the Responding MMS-user is t
response service primitive for a'service.

It is important to note that the use of the term Responding MMS-user differs from the use of the te
Ind other Standards. In those Standards, the term is used to reference the entity that responds to a con

O/IEC 9508 makes use of the terms Client and Server in order to describe the model of th|

MMS-user is
he MMS-user

fm Responding
ection request.

e MMS VMD

Ivice' Tequest instance. The Client is the peer communicating entity which makes use of the

Server, and th

role, or the Serv

bose’ via a service request instance. The VMD model is primarily useful in describing the 2

n-ae mbing the commands-and response o ent-mm A eI-In a

er role, or both during the lifetime of an application association. Use of MMS in the OSI

further described in clause 6.

ns a VMD for

D for some

bpt the Client

environment is

Figure 1 depicts the relationships of the client and server of a service, the requesting and responding MMS-user, and the
sending and receiving MMS-user and MMPM.

11
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REQUEST
_PDU ’

i ‘_—RESPONSE | U
A DECEY . . T - ~ : :
1 Receiving 2l Sending |} | == ]

Figure 1 - Relationships of Client and Server, Requesting
and Responding MMS-user, and Sending and Receiving MMPM

5.11 Object modelling

This part of ISO/IEC 9506 makes use of a technique of abstract object modelling in order to fully describe the MMS device
mode] and the MMS service procedures. In this modelling technique, abstract objects, the characteristics of such objects,
and operations on those objects are described. The objects defined are abstract and aid in the understanding of the intent
of MMS service procedures and their effects. In implementing MMS, a real system maps the concepts described in the
model to the real device. Hence, as viewed externally, a device that conforms to this part of ISO/IEC 9506 exhibits the
characteristics described in the object modelling technique, but the mechanisms for realization of this view are not defined
by this part of ISO/IEC 9506.

12
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MMS defines a number of classes of objects. Each object is an instance of a class, and constitutes an abstract entity which
exhibits certain characteristics and may be affected by certain MMS services and operations. Each class is given a name,
by which it may be referenced.

Each class is characterized by a number of attribute types, which serve to describe some externally visible feature(s) of all
objects of this class. Each instance of a class (object) has the same set of attribute types, but has its own set of attribute
values. The values of these attributes are defined by this part of ISO/IEC 9506 or may be established by MMS services,
and hence their effect on the device may be modeled by a change in one or more attribute values of an object (or objects).

Each object mist be uniquely identified among all instances of the same class. For this purpose, one or more|of the object’s
attribute valus, as a combination, must be unique. (For example, many objects have an attribute type/|called "object
name", which |is different for each object of the same class.) In MMS, each attribute which is a part of-this gombination of
attributes which make the object unique is identified as a "key attribute".

Finally, some |objects contain attributes which are conditional, in the sense that they are relevant to the| object if and
only if certain| conditions hold true. MMS expresses such attributes through the use of a.‘Constraint”, which specifies a
condition. Attfibutes that are subject to a constraint are considered to be object attributes-for an object if and only if the
corresponding|constraint is satisfied for that object.

In MMS, clasges are syntactically defined as a set of objects as follows:

Oblject: (name of class)
Key Attribute: (name of attribute type (values))

Key Attribute: (name of attribute type\(values))
Attribute: (name of attribute type (Wwalues))

ttribute: (name of attributestype (values))
Constraint: (constraint expression)
Attribute: (name of attribute type (values))
Attribute: (name of, attribute type (values))
Attribute: (name, gfiattribute type (values))

By convention| each object definition begins with an object declaration and the name of the object. Immediately following,
and indented,|one or more Key Attributes are named. Next, zero or more Attributes are named. Note that constraints
may be expregsed anywhere within\the attributes, with the convention that all attributes subject to the ¢onstraint are
indented undgrneath it. The first-attribute definition that is not indented ends the list of attributes that pre subject to
the constraint

NOTE - For conyenience, attributes may be indented under other attributes in order to show a hierarchy of pesting of such
attributes.

5.12 Refergnces to Objects

Some objects contain attributes which make reference to other objects. Such attributes, called reference attributes, provide
a mechanism to create a linkage from one object to another. The values used to represent such attributes in a real system
is a local matter, and such attributes may not be directly modified or examined. Many MMS services provide the capability
to determine the identity of an object referenced by such a linkage, however, through the use of such an indirect reference.

NOTE - Reference attributes are similar to "pointer” types available in many programming languages. As an example of the

operation of reference attributes, the MMS Rename service may be used to change the Object Name attribute of a referenced object, while
having no effect on the value of the reference attribute.

13
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Reference attributes may take on the value UNDEFINED when the object referenced by the link is deleted. In this case,
the consequences of this value and its use on the behaviour on other objects is specified in the relevant object and service
descriptions. Once a reference attribute becomes UNDEFINED, creation of a object of the same type as the deleted (and
referenced object) with the same attribute values as that object which was deleted does not change the reference attribute

/‘L wataitma dhha walean TINTDIDETATIIT)
\iv rcvallls tne vaiue UINLDJLL LINIULT ).

5.13 Parameter Types

Types for para f 3 ypes defined in 882%, clause 3. Additionally,
complex types gre used, which are constructed from the ISO 8824 primitive types and subsequently named.t¢ allow them
to be referenceq.

6 MMS in the OSI Environment

This clause serves to describe the relationship between MMS and the OSI environment, and rélates OSI terms #nd concepts
to the manufacfuring environment. Clause 7 describes the specific model of the MMS dévice within this environment.

The development of standards for the interconnection of manufacturing monitoring-and control devices is asgisted by the
use of abstract models. To specify the externally perceived behaviour of interconfiected manufacturing device$. each man-
ufacturing devife is represented by a functionally equivalent abstract model of tlié device called a Virtual Mgnufacturing
Device (VMD) (pee clause 7). The VMD model, along with the extensions to this model which are provided by|clauses 8 to
16, describes the externally visible aspects of these devices.

In order to accgmplish this, however, it is necessary to describe both¢the internal and external behaviour of these man-
ufacturing devires. Only the external behaviour of the devices is'rétained as the standard of behaviour of § VMD. The
description of the internal behaviour of such devices is provided imthe model only to support the definition of t}e externally
perceived aspedts. Any manufacturing device which behavesexternally as a VMD can be considered to be in fonformance
with ISO/IEC 9506.

NOTE 1 - The reader not familiar with the technique’ of abstract modelling is cautioned that the concepts intrpduced in the
description of thd VMD constitute an abstraction despite a similar appearance to concepts commonly found in real devic¢s. Therefore,
the VMD model if not a specification for an implementation.

Additional infoqmation to supplement this clause may be found in the OSI Reference Model (ISO 7498-1 and ]SO 7498-3),
the OSI Applicdtion Layer Structure (ISQ. 9545), and the Service Definition for the Association Control Service Element
(ISO 8649). Reflerences may be found din this part of ISO/IEC 9506, clause 2. This information may be particlilarly useful
in understanding the relationship bétween AEs, APs, and their respective invocations.

NOTE 2 - This part of ISOAEC 9506 specifies MMS operation in the OS] environment only. Operation in other pnvironments
and architectureg is beyond the ecopé of this part of ISO/IEC 9506, but may be standardized elsewhere.

6.1 Informatlon Processing Tasks and Real Systems

The control and momtormg of a manufactunng process is a distributed mformatlon processmg task. In order|to carry out
successfully thi e : em is defined
as a set of computers and assoclated soﬂ:ware (mcludmg penpherals termmals human operators physwal processes, etc.)
that complies with the requirements of OSI standards in its communications with other real systems.

In O8I, the inter-operation of real open systems is modelled in terms of the interactions between Application Processes
(APs) in these systems. The distributed task of control and monitoring of a manufacturing process requires the co-operation
of two or more Application Processes.

14
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6.2 Application Processes

An Application Process (AP) is an element within a real open system which takes part in the execution of one or more
information processing tasks. It is an abstract representation of those aspects of a real open system which are specific
to the performance of those tasks. APs generally have requirements above and beyond any requirements to communi-
cate with other APs. In the manufacturing environment, an AP represents a real system participating in the overall
control/monitoring distributed task.

6.3 Interaction

Several requir¢ments must be met in order to allow co-operative operation of APs. First, they must/share sufficient

information to jenable them to interact and carry out processing functions in a compatible and co-operative
the manufactufing environment, the term "universe of discourse" is used to name a model of thosé aspects 0
which are pertipent to the objectives of a manufacturing control and monitoring task of an AP. Iri-ofder to all
interworking bgtween APs, they must share a universe of discourse (i.e. they must have a common underst4
manufacturing [environment).

It is convenient|to describe the common model of the manufacturing environment, or universe of discourse, in
of abstract "objgcts”. Examples of objects in the manufacturing environment include.variables, programs, and
The model desdribes the characteristics of objects and relationships between them.)The characteristics may
properties of those objects (either static or dynamic), and these properties are expressed as a set of rules and
about the behayiour of these objects within the model of the manufacturing entvironment. An example of a p1
object is the characteristic of a program that it is either running or stopged.

A universe of discourse can be described formally by a "conceptual schema”. The conceptual schema for the m:
universe of discpurse is described by the models provided by MMS\The second requirement for successful int
two APs is that|they share a common model of the objects (such*as’variables, programs, and semaphores) in
of discourse. In|OSI, this is called a "shared conceptual schem&”. This requirement is met in a manufacturing
monitoring application through the sharing of the models ih.MMS for the manufacturing universe of discour

When two APs
by their past in|
an example, thg
and partly by t|
called an infern|

o-operate, their behaviour is determined partly by these models (the shared conceptual schem4

co-operative behaviour of two ARs-may be partly determined by the Program Invocation md
he state of Program Invocation‘objects in the APs. The shared information about the state
pation base.

6.4 Interactign of Application Processes in OSI
The activity of [a given AP in a‘specific information processing task is supported by an application-proces
At any time, an

Process describgs a specifie(set of information processing functions in a particular real system, the applicat

Application ‘Process may have zero, one or more application-process-invocations. While the

invocation (AP-
information pro

nvocatien)/describes an instance of the Application Process in a real system for a particulaj

manner. In
f the "world"
w successful
nding of the

rms of a set
emaphores.
include the
| constraints
operty of an

nufacturing
prworking of
the universe
control and
Be.

1) and partly

teractions. The past interactions are modelled by the state of the objects in the universe of dliscourse. As

del of MMS
of objects is

-invocation.
Application
ion-process-

occasion of
P-invocation

ressing(Hence, an AP may describe control of a robot arm in a specific real system, while an Al
describes the cantfol of a robot arm in a specific real system on some occasion of control for assembly of som

part).

e particular

Thus, co-operation between APs for the performance of a given information processing task takes place through interacting
AP-invocations. When APs interact using OSI communication capabilities, these communication capabilities are in turn
modelled by one or more Application Entities (AE). An AE is an active element in the Application Layer of an open system,
and it represents those parts of an Application Process involved in OSI communications. Each AE represents exactly one

AP.

Like APs, the activity of a given AE is supported by an application-entity-invocation. An AE-invocation performs the
functions of an AE for a particular occasion of communication. At any time, an AP-invocation may be represented by zero
or more AE-invocations for each AE associated with the AP. Hence, the interactions of AP-invocations for a particular
occasion of communication is represented in OSI by a set of corresponding AE-invocations.

15
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Because an AE describes only part of the operation of an AP (namely, that involving OSI communications), resources in
AP-invocations may exist beyond the lifetime of (and may be independent of) an AE-invocation.

NOTE

The relationship between an AE and the VMD is defined in clause 7.

6.5 Structure of Application Entities

The AE represents a set of communication capabilities of an AP. These capabilities are defined by a set of Application
Service Elements (ASEs). An ASE is a coherent set of integrated functions that provides a capability for communications
for some particular purpose. MMS is modelled as an ASE for the purpose of communications with manufacturing devices.
Support for the Association Control Service Element (ACSE) ASE, as defined in ISO 8649, is required)in’pvery AE that

supports the ]

MMS ASE.

6.6 AddreIIng of Application Entities

ISO 7498-3
these concept|

A Presentatiq
Presentation

Each AE is i
environment
of PSAPs to v

5 apply to MMS.

Service Access Points (PSAPs) in order to make it addressable i thie OSI environment.

Hentified by one or more application-entity-titles (AE-titles)"which are unambiguous throu
OSIE). At any instant of time, each AE-title is bound to a(single Presentation-address that id

information dbout AEs.

A system maj
system conta
operate via t
in order to s

NOTE

In order for

rectory funct:
mechanisms

ment (ACSE)
association wi

MMS makes
in ISO 8649.

isfy requests from AEs.

This is only a conceptual model, and that there are many valid implementation styles.

for control of associations'are provided in ISO 8649 and ISO 8650 by the Association Contr

ith the called AEis-the establishment of communication with the related AP.

The syntax‘of an Application Reference is defined in ISO/IEC 9506-2.

6.7 Applicrtlon Context

scribes naming and addressing concepts in the OSI environment. This subclause describe

n-address is associated with a set of PSAPs in a single real system.” An AE is attached Y

‘hich the AE is attached. This binding is recorded in the Application Title Directory Service,

r access the Application Title Directory Service via.the OSI Directory Service (ISO 9594). Con
ns a directory function, from which AEs may. obtain addressing information. This directory
e use of a local cache, or may utilize the Application Title Directory Service via the OSI Dir

an application-entity to establish an application association (AA) with another AE, it m
Presentation{faddress or obtain it by using-the called AE-title to get the Presentation-address of the Al
on. It then uses this Presentation-address to establish a presentation connection with the (

Since an AE is the-representation of an AP within OSI, the establishment of communication

use of an "Application Reference" to identify an AE in another system, by making use of its {

5 how some of

D one Oor more

rhout the OSI
bntifies the set
vhich contains

teptually, each
function may
bctory Service,

ust know the
b from the di-
talled AE. The
bl Service Ele-
to support an

itle as defined

The application context, which is established via the Association Control Service Element (ACSE) (150 8649
set of application service elements, their options, rules for use of the service elements, and their effects that are available
on an application association. In the case of MMS, the application context associated with MMS indicates that the rules
and requirements associated with ISO/IEC 9506 are in effect when the MMS application context is negotiated.

16
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6.8 Presentation Context, Abstract Syntaxes, and Transfer Syntaxes

In OSI, there is an important distinction between the generic requirements of an application for the transfer of data and
how those requirements are met in terms of a specific representation of data values. The former aspect of data description
is referred to by the term "abstract syntax”, while the latter aspect is referred to by the term "transfer syntax".

Abstract syntaxes are intimately associated with application protocol standards. ISO/IEC 9506-2 defines an abstract

syntax matching its data transfer requirements. An abstract syntax can be viewed informally as describing the generic
MMS the get of tune de

aYadvand, UC SCU UL Uy pe

mL
411

1t an ﬁk.«rw\,«. auntas

structure of data tutes an ao alu synvax.

struciulre I dala.

MMS abstract-s

nitio
11NIvi0OY

In ns provided in ISO/IEC 9508-2 constit

ae 15 ProVIGEa 1N 1 SV/iLLU YoUs-o COMns

Transfer syntpxes are concerned with the way in which data is actually represented in terms of bit)p3

transmission.
but such attri
attributes (an
for an instang

For the purpg
(MMS) and a
The presentat
negotiated. A
presentation s

Abstract Synt,
(The applicati

(ISO 8824) hds been chosen to describe the MMS abstract syntax‘One possible transfer syntax for MMS

the applicatio
negotiated vig
shall support
MMS abstract

7 The Virt

7.1 Introdu

The MMS se
modelled by
VMD. It expla
the structural
on behalf of a

An implemen
manufacturin,

These Companion (Standards address the specific needs of discrete parts manufacturing systems - numeric

programmablg

A transfer syntax may have attributes that are not related to the abstract syntaxes which i

butes may be significant. For example, a transfer syntax may provide data compression or eng

e of communication.

se of transferring data between MMS entities, it is necessary to identify, the abstract synt
transfer syntax that is capable of representing data values that are gengrated using this ab
ion service (ISO 8822) provides the mechanism by which appropriateé abstract and transfer
specific combination of an abstract syntax and a transfer syntax-that is used for transfer of d
ervice is called a presentation context.

hx Notation One (ASN.1) is an example of a tool for specification of syntaxes and associated e
n of encoding rules to a particular abstract syntax may generate a transfer syntax.) The ASN.

h of the ASN.1 Encoding Rules (ISO 8825) to the MMS abstract syntax. Other transfer sy
the presentation layer. ISO/IEC 9506 requires‘that any system claiming conformance to

the transfer syntax that results from the application of the ASN.1 Basic Encoding Rules (IS
syntax. Support of other transfer syntaxesis a local matter. See ISO/IEC 9506-2, clause 18.

bal Manufacturing Device

ction

H how well they meet the requirements of the device) may influence the choice of §ynitaxes offer

tterns during

L can supnort

ity o wlhl]
ryption. Such
ed or selected

hx being used
stract syntax.
syntaxes are
ata using the

ncoding rules.
Specification
is defined by
taxes may be
SO/IEC 9506
8825) to the

vices define the externallyvisible behaviour of an MMS server application process. This

describing an entity called a Virtual Manufacturing Device (VMD). This clause describes t

ins the VMD's relationship to the OSI application process and the OSI application entity (
elements of the VMD and introduces the abstract objects which exist at, and are manipula
client MMS-user.

r device\Guidance in the selection of a particular mapping may be found in various Compani

cortrollers, robotic controllers, and vision systems - and of batch and continuous process con

behaviour is
model for a
). It defines
d by, a VMD

ation of anl MMS server must provide a mapping of the VMD model on to the functionglity of a real

bn Standards.
Bl controllers,
trol systems.

NOTE

7.1.1 Relatio

The MMS services do not constrain the behaviour of a client MMS application process, except with respect to valid
sequences of primitives. Therefore a model of the MMS client application process is not given.

nship of the VMD to the OSI Model

A VMD exists within the MMS server application process. It constitutes that portion of an information processing task
which makes available - for control, or monitoring, or both - a set of resources and functionality associated with a real
manufacturing device. An application process may contain zero or more VMDs. If it does not define a VMD it may not act
as an MMS-server.
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Each VMD represents a virtual manufacturing device within that AP, and each VMD is logically separate from all other
VMDs.

EXAMPLE - An MMS system which is connected to a non-MMS environment containing multiple attached manufacturing devices
could be modelled as a single application process containing one VMD for each attached device or as several application processes, each
containing a single VMD for a single, distinct, attached device. The clients of the VMDs in either case will see a particular attached
device as a single VMD. Relative to MMS services, this VMD will appear to be independent of all other VMDs.

Each AP may contain zero or more AEs, such that an AE represents a set of communication capabilities of the AP (an AP
that contains no AEs may not communicate in the OSI environment).

A VMD may wholly contain zero or more AEs. Each AE in a VMD represents a set of communication capabilities used by
the aspects of the AP represented by a VMD. Each AE is related to one and only one VMD. When a VMDP cpntains more
than one AE, then it contains more than one set of communication capabilities.

At any instant|of time, each AE-title is bound to a single presentation-address that identifies a.g§ét of PSAPs|to which the
AE-title is boupd and therefore the AE-title is addressable in OSI. Communication with a particular AE is Used to model
communicatior] with a VMD, and hence an AP. Application associations are modelled as taking place betwden AEs (and

hence VMDs ahd APs).

An AE within fan AP may have zero or more AE-invocations. For the purposes 6f\MMS, each AE-invocatiqn models an
instance of usalge of that AE in an application association. Hence, several AE-invocations of an AE may be ysed to model
several applicdtion associations with a VMD that contains that AE. By generalization, there may simultaneously exist
several AEs of|la VMD, with several associations each (modelled by muiltiplé ‘AE-invocations). Note that inl OSI a more
generalized vigw allows an AE-invocation to have more than one application association.

An OSI Presentation Address which identifies one or more PSAPs addresses a single VMD. This binding of a [Presentation
Address to a is of a relatively long duration. Figure 2 illustrabes the relationship between an OSI applichtion process
acting as an S server, its VMDs, and the PSAPs used to access them.

Application Process
Virtual Manutacturing Device 1 VMD 2
(PSAPa) (PSAPb) (PSAPc)
Presentation Presentation
Address Address

Figure 2 - The MMS Server Application Process

7.1.2 Relationjship’of the VMD to the Real Manufacturing Device

A VMD is an abstract representation of a specific set of resources and functionality at the real manufacturing device and
a mapping of this abstract representation to the physical and functional aspects of the real manufacturing device. This
mapping of a virtual resource to the underlying actual resource is of relatively long duration.

Generally, the resources of a given VMD are distinct from, and independent of, the resources of all other VMDs. When
a virtual resource of two (or more) VMDs is mapped to the same underlying physical resource, a mechanism must be
provided by the application process(es), and made available through the VMDs, so that clients of the various VMDs may
coordinate their access to the single real resource. This coordination may be modelled by requiring each VMD to obtain
control of a "virtual” semaphore whenever disruptive access to the virtual resource is being requested by an MMS service.
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This virtual semaphore would then be mapped on to a real semaphore which controls access to the real resource. With
this approach, the virtual semaphores of the various VMDs are independent when viewed using MMS services. In other
words, users of the virtual semaphore of one VMD appear as though part of the resident system when viewed by users of
the semaphores of the other VMDs. (Semaphores are described in clause 13.)

MMS describes the operation of a VMD by describing the abstract objects which are manipulated by it, and by describing
the set of operations which may be performed on these objects through use of the MMS services.

7.2 The Structure of a VMD

Each VMD corjtains exactly one Executive Function and zero or more Program Invocations, each of which.d
or more Domaijns. The Domain represents a specific use of a set of capabilities of the VMD. The state(of thd
complete sensq, is determined by the values of all the attributes of the VMD, including all the attributes o

epend on one

VMD, in the

[ its Domains

and their subordinate objects. The elements of the VMD are described below.

The VMD Objdct Model
Object: VMD

Key |[Attribute: Executive Function
Attygibute: Vendor Name
Attrgibute: Model Name
ttrgibute: Revision
Attgibute: List Of Abstract Syntaxes Supported
Attribute: Logical Status (STATE-CHANGES-ALLOWED,

SUPPORT-SERVICES-ALLOWED)
Attribute: List Of Capabilities

Attribute: Physical Status (OPERATIONAL, PARTIALLY-OPERATIONAL,

INOPERABLE, NEEDS-COMMISSIONING)
Attribute: List Of Program Invocations
Attrlibute: List Of Domains

Attrfibute: List Of Transaction Objects
Attrlibute: List Of Upload State Madhines (ULSM)
Attrlibute: Lists of Other VMD-specific Objects
Attrjibute: Additional Detail

7.2.1 The Exefcutive Function

The existence df a fully functional Executive Function exactly corresponds with the existence of the VMD.

7.2.2 Vendor Name

This attribute §s a charactér string which identifies the vendor of the system which supports this VMD.

7.2.3 Model Name

NO-STATE~CHANGES-ALLOWED, LIMITED~-SERVICES-PERMITTED,

This attribute is a character string which identifies the model of the system which supports this VMD. The value of this

string is normally assigned by the vendor.

7.2.4 Revision

This attribute is a character string which identifies the revision level of the system which supports this VMD. The value

of this string is normally assigned by the vendor.
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7.2.5 List Of Abstract Syntaxes Supported

This attribute identifies the set of Abstract Syntaxes which this VMD is able to support in the MMS Application Context.
This set includes any abstract syntaxes defined by a Companion Standard as well as any abstract syntax which can be
recognized as an encoding for Load Data (see 10.3) and Execution Argument (see 11.4). The abstract syntax defined in
ISO/IEC 9506-2, clause 19, shall not be included in the list.

7.2.6 Logical Status

There are four geparate levels of functionality available through MMS which are described by the Logical Status attribute
of the Executivie Function.

7.2.6.1 STATH-CHANGES-ALLOWED
In this case, all MMS services which are supported by this VMD may be performed.

7.2.6.2 NO-STATE-CHANGES-ALLOWED
In this case, the only MMS services which may be performed (if the VMD supports'the servicej are:

Abort
Conclude
Cancel
GetAlarmEnrollmentSummary
GetAlarmBummary
GetCapabjlityList

GetDomai

GetEventConditionAttributes
GetEventEnrollmentAttributes
GetNamedTypeAttributes
GetNamed VariableListAttributes
GetNamelList
GetProgrdmInvocationAttributes
GetScatteredAccessAttributes
GetVariallleAccessAttributes
Identify
Initiate
Read
ReadJourpal
ReportEveéntActionStatus
ReportEventConditionStatus
ReportEveéntEnrollmentStatus
ReportJoyrnalStatus
ReportPoglSemaphoreStatus
ReportSemaphoreEntryStatus
ReportSemaphoreStatus
Status

7.2.6.3 LIMITED-SERVICES-PERMITTED
In this case, the only MMS services which may be performed are: Abort, Conclude, Status and Identify.
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7.2.6.4 SUPPORT-SERVICES-ALLOWED

In this case, all MMS services supported by the VMD except the Start, Stop, Reset, Resume, and Kill services may be

performed.

7.2.7 List Of

Capabilities

A VMD represents the real device to the client by providing a set of capabilities which may be used by the client in order

to effect some

A capability i
by a characte

However, it if
Executive Fur
created. No ol

A capability 1
encompass (o1

NOTE
manufacturing
the Companion
"capability” is i

model and to tH
prior agreement

EXAMPLE 1
memory addres
part.

EXAMPLE 2
with a specific 4

7.2.8 Physic

Associated wif
of part of ISO
representatior
the hardware
device.

NOTE

communicate in

control or monitoring (or both) activity through the VMD

+ string. The definition and management of capabilities is outside the scope of this part of
assumed that the existence and status of capabilities is known by the ExecutivepFunction
ction contains sufficient knowledge in order to "allocate” capabilities to the various Domains

hay be sharable (or not) depending on local criteria. Additionally, a capability may be disti
be encompassed by) one or more other capabilities.

Hevice. Guidance in the selection of a particular mapping may be found ‘ut)various Companion Standard:
htended to allow expression of features of the implementation needéd) for relating any real implementat;

between implementations of MMS client and server.

ranges which are available for the purpose of customizing a standard control program for the manufact

In a robotics application, the capability'Arm1" may represent the set of sensors, actuators, and
rm of a multi-arm robot.

al Status

TEC 9506 to provide a uniform representation of these attributes. However, it is useful to provi
b of the gross aspectscoftall the capabilities, taken together, in order to characterize the opera
The Physical Status attribute (of the entire collection of capabilities) represents this attriby

This statug refers to the hardware associated with the device’s operation. It is unrelated to the ability
an OSI environment.

7.2.8.1 OPEI](ATIONAL

a locally defined resource (physical or logical) or a locally defined set of resources which)caj

ject model is provided for a capability, since it is considered primitive from the MMS point of

An implementation of an MMS server should provide a mapping of thel VMD model on to the functidg
IStandards will aid in the identification of Domains and Program Invotations with features of real systems

e extended model provided by the Companion Standard. Theusé of capabilities in any MMS implemer

In a programmable controller application, a capability "BlockMem1" may be assigned to represeq

h be identified
[SO/TEC 9506

and that the
which may be
view.

nct, or it may

mality of a real
. In particular,
. The attribute
on to the VMD
Itation requires

t a collection of
bre of a specific

logic associated

h each capability is one ox'more attributes which describe the state of the capability. It is outside the scope

de a standard
tional state of
aite of the real

of the device to

The real device associated with this VMD has no known deficiencies and 1s able to perform its intended tasks.

7.2.8.2 PARTIALLY-OPERATIONAL

One or more functions of the real device cannot be performed due to hardware malfunctions or limitations.

7.2.8.3 INOP

ERABLE

One or more significant problems exist at the real device which prevent it from doing any useful task.
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7.2.8.4 NEEDS-COMMISSIONING

The device is in a state such that a local commissioning process needs to be performed before useful tasks
plished.

7.2.9 List Of Program Invocations

A Program Invocation consists of a set of procedural and data elements contained within Domains together

can be accom-

with execution

control information. These elements may be predefined within the VMD, or they may be dynamically defined (for example

by creation off a Domain through use of the MMS load services), or both. The Program Invocation itself may

within the D, or it may be dynamically created and deleted either by local means or through the us€)of
An object modiel of the Program Invocation is given in clause 11.

7.2.10 List Of Domains

A Domain represents a specific instance of use of a set of capabilities of the VMD. A Domain includes thos

VMD which dre associated with a specific element (possibly all) of a coordinated controllor monitoring (or

The allocatiof of the capabilities of a VMD to the Domains may be static or it maybedynamic. If the alloc

in is predefined within the MMS server and its name is considered(to)be known. If the aliocati

the Domain domes into existence and is removed from the VMD either throtigh the action of MMS servid
local actions.| Within a given VMD, either or both types of Domains may ‘exist. Domains are further des

object model provided in clause 10.

A Domain mhpy be empty or it may contain "information”. The Sinformation” may be program instruct

processor or flables of values or other classes of data or all of therabove. For dynamic Domains which come
through MM$ services, the Domains are implicitly created by.the process of loading their contents. Dyn
may also be

The Domain ¢ontent is often closely associated with a file."The concept of file, although it appears in some ]

is not defined| within MMS. The file may be part of avirtual Filestore (ISO 8571) which is part of the Appli
which contaifis the VMD, or it may be locally defined. If the "information” within a file is a part of the
be used direo

however, musgt be considered a separate object, cutside the scope of the VMD.

EXAMPLE
with part prog
may be associa
1/0 devices - of]

A numerical control applitation may require several Domains. One Domain may consist of the reso

ted with a predefined calibration procedure. Thus Domains not only subset the physical resources - such
the numerical controller;but they also partition the functionality of the controller.

Most MMS o

name space ih which MMS objects must be uniquely identifiable.

7.2.11 Transgaction Object

Most MMS s

tly by the VMD (as a component, dfya Program Invocation), it can be considered to be a Donf
am execution and other Domainis may be associated with one or more material handling functions. A thir

bjects are defined subordinate to (within the name space of) a Domain. Thus, a Domain repr¢

]rvices are confirmed services (see ISO/IEC 9506-2, clause 6). When the VMD receives an indics

be predefined
MMS services.

e aspects of a
both) strategy.
htion is static,
bn is dynamic,
es or through
cribed and an

ions for some
into existence
hmic Domains

eated through actions of the Program Invocation'when it is in execution or through other logal means.

MMS services,
cation Process
VMD and can
hain. The file,

hrces associated
d static Domain
as memory and

sents a single

tion primitive

for one of the confirmed services, a Transaction Object is created which governs the processing of this
description of that object follows:

Object: Transaction

Key Attribute: Invoke ID

Key Attribute: Application Association Identifier
Attribute: List Of Pre-execution Modifiers
Attribute: Current Modifier Reference

Attribute: Confirmed Service Request

Attribute: List Of Post-execution Modifiers
Attribute: Cancelable (TRUE, FALSE)

Invoke ID
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This attribute
Application As

This attribute

ISO/IEC 9506-

is an integer which serves to identify the transaction within the Application Association.
sociation Identifier

identifies the application association over which this transaction object is created.

List Of Pre-execution Modifiers

1: 1990(E)

An ordered list which identifies modifiers which must be satisfied before execution of the Confirmed Service Request
attribute can begin.

Current Modif]
References the

Confirmed Ser

Service identi)(]::
List Of Post-exjecution Modifiers

References thel
modifier.

Cancelable

er Reference
Semaphore Entry object or the Event Enrollment object controlling the current modifier’s ex]
rice Request

and Argument of the pending service.

Semaphore Entry objects which this service invocation owns due/to a processed Attach t]

lecution.

o Semaphore

Initially true, the service may set this attribute false (local issues). #¥hen true, cancel works; when false, cancel does not

work.

7.2.11.1 Initia

A transaction
deleted after th
which may exi

When an indi
transaction obj

Current Modifijer Reference is set to one, indicating the first Modifier on the List Of Pre-execution Modifierg

there are no Py

The Confirmed|
on the indicati

The Cancelablg
to false during
cancelable attn]
the Cancel sery

ization of Transaction Objects

bject shall be created upon receipt of aniindication service primitive for an MMS confirmed
e MMS-user issues a response service primitive for that service instance. The number of trans
t at any time is governed by the negotiated maximum number of services outstanding (see 8

ation service primitive is received, the List Of Pre-execution Modifiers attribute of the n
ect shall be set based on theList Of Modifier parameter on the indication service primitive (

e-execution Modifiers.\The List Of Post-execution Modifiers is set to empty (no modifiers are

Service Request attribute of the transaction object shall be set based on the Argument paran]
n service primitive.

service, and
hction objects
2).

ewly created
see 5.4). The
, Or to zero if
on this list).

eter received

attribute-shall initially be set to true. The Cancelable attribute of the transaction object s

to false by the

N ) 1A i takes ol

11 not be set

the processing of the pre-execution modifiers. After all pre-execution modifiers have been processed, the
ibute may be set to false by the MMS-user at any time as a local matter, subject to the reqpirements for
riceand the service named in the Confirmed Service Request. The cancelable attribute shall have been set

7.2.11.2 Processing of Transaction Objects

After a transaction object has been initialized by the MMS-user, processing may begin on that object. Processing begins
with the List Of Pre-execution Modifiers, followed by execution of the Confirmed Service Request, and terminates with
processing of the List Of Post-execution modifiers.

NOTE

Although this part of ISO/IEC 9506 requires that Transaction Objects be initialized in the order of receipt, there is no
such requirement for the order of processing of these objects. To enforce serialization of actions, the MMS client should wait for a service
response before issuing subsequent service requests.

23


https://iecnorm.com/api/?name=cca883d3816e5cff2b8e9dd531877f46

ISO/IEC 9506-1: 1990(E)

Each of the Pre-execution modifiers shall be processed in order. Each modifier shall complete successfully before the
next modifier can be processed. If a modifier fails (see definition of particular modifiers), the MMS-user shall process the
Post-execution modifier list (as specified below) and then issues a response(-) service primitive, specifying the appropriate
error class and code, and the transaction object shall be deleted. The Current Modifier Reference shall be set to indicate
the modifier currently being processed in the list. The Current Modifier Reference shall be identified by an integer, where
1 indicates the first element in the list. For each AttachToSemaphore modifier which is successfully processed, an entry
shall be made in the List Of Post-execution Modifier attribute (in order to allow relinquishing of control of the semaphores
after service execution). The List Of Post-execution Modifier shall be constructed in reverse order, such that the first
pre-execution modifier becomes the last post-execution modifier.

After all pre-ey
the Confirmed
9506 for the nj

ecution modifiers have been processed successfully (if any are specified on the indication servi
Service Request shall be executed in accordance with the service procedure specified in, thispa
pmed service.

ce primitive),
It of ISO/IEC

Following completion of the service request, the MMS-user shall process the post-modifiers in-the List Of P|
Modifiers attripute in the order that they are specified in the list (note that this is the oppdsite of the order
pre-modifiers Were executed).

pst-execution
in which the

After all post-¢
The Current M

xecution modifiers have been processed, the response service primitive shall be issued by the MMS-user.
odifier Reference attribute is used to indicate the current modifien@uring the processing of this list.

7.2.12 Uploa
The Upload S
clause 10.

7.2.13 Other

There are man
part of the VMI

in separate cla

7.2.14 Additignal Detall

This attribute
dards.

7.3 Specifi

MMS objects
within the clas
instance, withi

1

:[
e normally ‘referenced by name. The name of an object shall be unique within its scope of

State Machines

te Machine object (ULSM) is created through the InifidteUploadSequence service which is

VMD-specific Named Objects

f other named objects which may have VMD:specific scope. The attributes of such objects shall }
D. General considerations for all named gbjects are described in 7.3, and the objects themselves
uses of this part of ISO/IEC 9506.

contains zero or more attributes whose meaning and syntax are defined by appropriate Com

tion of Named. Objects

s of object it identifies. In MMS, the names of objects are defined within one of three scopes:
h a Domain, or within a single application association.

described in

e considered
hre described

banion Stan-

finition and

d
wEthin a VMD

7.3.1 Scope of Names

In general, MMS names can have one of three scopes, VMD-specific Domain-specific, and Application Association-specific.

7.3.1.1 VMD-specific Scope

A name which has VMD-specific scope shall be unique among all VMD-specific objects of the same object class. Such a
name may be referenced by all clients of the VMD instance on any application association with it. VMD-specific objects
are not automatically deleted when the MMS application association ceases to exist.
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7.3.1.2 Domain-specific Scope

A Domain represents a single flat name space. A name which is Domain-specific shall be unique for its class of object
within the Domain in which it is defined. The unique identification of such an object requires the specification of the name
of the Domain and the name of the object, thus implying a two level hierarchy.

7.3.1.3 Application Association-specific Scope

A name having "Application Association-specific" (AA-specific) scope may only be referenced by the client MMS-user for
which the nam ; i ON_association over whic e names definjtion is valid.
The definition |of an object bearing an application association-specific name, if not explicitly deleted preyviopsly, shall be
deleted wheneyer the defining application association ceases to exist.

7.3.2 Classeq of Objects

The specific indtances of MMS objects which can be named are listed in Table 1. Not all objécts can have all ppssible Name
Scopes. The allowed combinations are indicated by Xs in Table 1.

Table 1 -~ Name Class and Scope
VMD Domain AA clause

Named Variable Objects X X X 12
ScatteredAccess Objects X X X 12
Named Variable List Objects X X X 12
Named Type Objects X X X 12
Semaphore Objects X X 13
Event Condition Objects X X X 15
Event Action Objects X X X 15
Event Enreliment Objects X X X 15
JournalObjects X X 16
Domain Objects X 10
Program invocation Objects X 11
Operator Station Objects X 14

In addition to the requirement that the name of each object be unique within its Name Scope and for the class of the
object, there is an additional requirement on the first two objects listed. Named Variable Objects and Scattered Access
Objects share a common name space. Therefore the name of any such object shall be unique within this common name
space for its Name Scope.

NOTE - There are other limitations on the names of Event Conditions, Event Actions, and Event Enrollments. Creation of
a semaphonre automatically creates an Event Condition of the same name (see 13.4). Therefore, a semaphore cannot be proposed for
creation which has the same name as an existing Event Condition. If the monitor parameter is selected, the creation of a Program
Invocation automatically creates an Event Condition, and Event Action, and an Event Enrollment, all having the same name as the
Program Invocation (see 11.2). Therefore, a Program Invocation cannot be proposed for creation whose name is the same as an existing
Event Condition, Event Action, or Event Enrollment.
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7.3.3 Obiject Lifetime

Each of the objects listed above has a lifetime within the VMD which can be inferred from the scope of its name.

VMD-specific Scope
Such objects exist as long as the VMD exists (unless explicitly deleted).

Domain-specific Scope
Such objects exist as long as the Domain on which they depend exists (unless explicitly deleted).

AA-specific Scoy
Such objects ex
explicitly delete
7.3.4 Object V|
The Name Scop

or Domain-spec

referenced by th

7.3.5 Creation

e

).

sibility

fic may be referenced by any association to the VMD; an object whose name is AA-specific
e association over which the object was defined.

of MMS objects

Each of the MMS objects can either be static, that is predefined within‘the implementation, or dynamic,

existence durin,

are usually MM

and have name
the Companion

Dynamic objects
system or of thq

is outside the s
external behavi

7.3.6 Deletion

All MMS objects
MMS service re
of the system o]

is outside the j;

when the Dom:

7.3.7 Alteratio

All MMS objects have as pat

Standards.

can come into existence either (1) through\explicit MMS service procedures, (2) through local
system operators, or (3) through the-execution of some Program Invocation. The means of 1
ope of this part of ISO/IEC 9506. However, if a locally created object is to be visible to MMS
bur, including all its visible attributes, shall be consistent with this service definition.

of MMS Objects

of the system operators or through the execution of some Program Invocation. The means of 1
ope of this partof ISO/IEC 9506. Objects which are subordinate to a Domain are automati
in is deletéd~This is true even if the subordinate object has its MMS-Deletable attribute set

n of MMS Objects

st only as long as the Application Association over which they were defined continues-to

e of a named object also determines the visibility of the object. An object whose name is V

b the course of operation of the VMD. Static objects are)usually not MMS deletable, while dyn
S deletable, but there may be exceptions to either rule. Static objects are predefined by the imp
assigned to them either by the implementor, oriin’conformance to this part of ISO/IEC 9508

which have the attribute MMS Deletable equal to true may be removed from the VMD through
huests. In addition(to)this explicit method of deletion, MMS objects may also be deleted througt

xist (unless

'MD-specific
may only be

coming into
lamic objects
lementation
or to one of

hction of the
cal creation
services, its

appropriate
) local action
bcal deletion
ally deleted
to FALSE.

AMS services

which alter these attributes, these attnbutes may also be changed through the local actlon of the system or of the system
operators, or through the execution of a Program Invocation. In particular, the values of variables associated with Domains
or with the VMD directly may change due to the execution of a Program Invocation. The means of local alteration of Object
Attributes is outside the scope of this part of ISO/IEC 9506.

A VMD should, if possible, guarantee that access to any MMS object required by an MMS service is not interruptible. In
other words, for the entire duration of the MMS service, the object should have a set of attributes that represent the state
of the VMD at a single instant of time. Since such guarantees may not be possible, or if possible for some objects may
not be possible for all objects, the static conformance statement for the VMD shall state whether uninterruptible access is

supported and,

if supported, under what constraints it is guaranteed.
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7.4 Object Name Structure

-1: 1990(E)

The parameter Object Name occurs frequently in the specification of MMS services. The structure of the Object Name is
shown in Table 2.

7.4.1

This paramete

7.4.2 AA-spe

Some named o

7.4.2.1

This paramete|
association for

7.4.3 Domain

Named objects

7.4.3.1

This paramete

Name Scope

Item Identifier

Domain Identifier

Table 2 - Object Name

Heq | Ind

Object Name Rsp | Cnf
Name Scope M | M(=)
AA-specific S S(=)
ltem Identifier M | M(=)
Domain-specific S | S(=)
Domain Identifier M | M(=)
Item Identifier M | M(=)
VMD-specific S S(=)
ltem Identifier M 1 M(=)

- specifies which of the possible scopes is to be used for this Object Name.

ific

jects may have an AA-specific name. Such‘names must be defined over the association on whil

the class of object named.

specific

which depend @n'# Domain may have names which are Domain-specific.

, of type Identifier, is itself a VMD-specific name of the Domain which contains the named o}

ch they exist.

r, of type Identifier, is the name of the object. This parameter shall be unique within this application

ject.

7.4.3.2

Item Identifier

This parameter, of type Identifier, is the name of the object within the named Domain. This parameter shall be unique
within the named Domain for the class of object named.

7.4.4 VMD-sp

ecific

Any named object may have a VMD-specific name.
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7.4.4.1 ltem ldentifier

This parameter, of type Identifier, is the name of the object. This parameter shall be unique within the VMD for the class

of object named.

7.5 Services cn the VMD

ISO/TEC 95086, clause 9, descrlbes the MMS serV'lces Wh}ch operate on the VMD in its entlrety In addltmn to these services,

pl’OVlSlOI'l is ma

8 Environment And General Management Services

8.1 Introdugtion
The environmlent and general management services contain the Initiate, Conclude, Abart,~Cancel and R4

These serviceq allow the MMS-user

a) to initiat¢ communication with another MMS-user in the MMS environment, and’to establish the reqy
capabilities that support that communication;

b) to conclufle communication with another MMS-user in the MMS envirenment in a graceful manner;

c) to abort gommunications with another MMS-user in the MMS environment in an abrupt manner;

d) to cancel|pending service requests;

e) to receivg notification of protocol errors that occur.

8.1.1 Enviropment Management State Diagram

This clause deffines the state diagram for entering and\}eaving the MMS environment. The initial state for bq
and called MMS users shall be the state "No MMS Environment". The state diagram is depicted from the p
an MMS-user| The state of the MMS environment is within the context of a specific application association|
on the use of S services within this environment shall not apply to other environments established by ¢
on different application associations.

8.1.2 Restriction on Use of MMS-Services

This clause pllaces restrictions on the use of MMS services for certain states. The restrictions in this claus
mentary to other restrictions placed by other clauses in this part of ISO/IEC 9506.

8.1.2.1 The'
While in the

No MMS Environment" State

te/'No MMS Environment", an MMS-user shall only issue the initiate.request service primj

the VMD.

bject services.

irements and

th the calling
int of view of
Restrictions

he MMS-user

e are supple-

tive.

8.1.2.2 The "Establishing MMS Environment (Calling) State

While in the state "Establishing MMS Environment (Calling)", an MMS-user shall only issue the abort.request service

primitive.
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8.1.23 The'
While in the

abort.request

8.1.24 The'

Clauses 8 to 16 pldce requirements on the use of service primitives in the state "MMS Environment". This s

into a series

ISO/IEC 9506-1: 1990(E)

» No MMS -t
¥ Environment |
7 7
> 1} A A 1
5 6
Y Y
Establishing Establishing
MMS Environment MMS Environment
(Called) (Calling)
3 7 4
7 10 MMS 11 7
Environment
9 8
12 13
Y
Relinquishing Relinguishing
MMS Environment MMS Environment
(Responder) (Requester)

Transitions:
1 - initiate.request
2 - initiate.indication
3 - initiate.response +
4 - initiate.confirm+

8/- conclude.request

9 - conclude.indication
10 - conclude.response +
11 - conclude.confirm+
5 - initiate.response- 12 - conclude.response-
6 - initiate.confirm- 13 - conclude.confirm-
7 - abort.request or'abort.indication

Figure* 3 Environment Management State Diagram

Establishing MMS(Environment (Called) State

state "Establishing MMS Environment (Called)", an MMS-user shall only issue the initia
service primiitives.

MMS Environment" State

[e.response or

tate is divided

of substates, which are described in those clauses. All MMS states except the "No MMS

Lnvironment’,

"Establishing MMS Environment (Calling)", "Establishing MMS Environment (Called)", "Relinquishing MMS Environment
(Requester)" and "Relinquishing MMS Environment (Responder)" are substates of the "MMS Environment" state.

The only events which cause an exit from the "MMS Environment" state are the issuance of an abort.request, the issuance
of a conclude.request service primitive, the receipt of an abort.indication, or the receipt of a conclude.indication service

primitive.

While in the state "MMS Environment”, an MMS-user may issue any request or response service primitive, subject to the
following restrictions:

a)

quirements;

other clauses of this part of ISO/IEC 9506 restrict the usage of services and service primitives via sequencing re-
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b) a response primitive shall not be issued unless a request primitive for a corresponding service indication has been

received (see ISO/IEC 9506, clause 7);

¢) the initiate.request service primitive shall not be issued.

8.1.2.5 The "Relinquishing MMS Environment (Requester)" State

While in the state "Relinquishing MMS Environment (Requester)”, the only request primitive that the MMS-user may

issue is the abort.request service primitive. Note that responses, either (+) or (-) may continue to be issued.

8.1.2.6 The "Relinquishing MMS Environment (Responder)" State

While in the sfate "Relinquishing MMS Environment (Responder)”, the MMS-user may only issue.the aborf

conclude.respohse service primitives.

8.2 Initiate $ervice

The Initiate s¢rvice shall be used to establish the MMS environment and to allow the communicating M
exchange information regarding their capabilities and requirements. The Initiate' service must complete
before any othér services may be carried out between a pair of MMS-users in the)MMS environment.

8.2.1 Structute

The structure ¢f the component service primitives is shown in Table'8.

Table 3 ~ Injtiate Service

Parameter Name Req

Rsp

Cnf

CBB

Argument (COMP)
Local Detail Calling
Proposed Max Sery Outstanding Calling
Proposed Max Serv‘Outstanding Called
Proposed Data(Structure Nesting Level
init Request(Detail

IcCcZICcZ

Result(+) (COMP)
Local Détail Called
Negotiated Max Serv Outstanding Calling
Negotiated Max Serv Outstanding Called
Négotiated Data Structure Nesting Level
Init Response Detail

@
U]

o
~— s — ——

.request and

[MS-users to
successfully

Result(-)
Error Type

Z»m ICZIZICw

A
=
w "
~

NOTE - The collection of these parameters is contained in the user data portion of the A-ASSOCIATE request of ACSE. Additional
parameters are required to complete the A-ASSOCIATE request. The mapping of the Initiate Service on to the A-ASSOCIATE is discussed
in ISO/IEC 9506-2, clause 17. Owing to the mapping of Initiate on to A-Associate, resolution of collisions in the Initiate service is handled

by ACSE mechanisms for resolving collisions in A-Associate.
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8.2.1.1 Argument

This parameter shall convey the service specific parameters of the Initiate service request.

For those parameters in the request primitive, the MMS-provider in the calling system may reduce the values supplied
by the calling MMS-user. For those parameters in the indication primitive, the MMS-provider in the called system may
reduce the values from those in the InitiateRequestPDU, except for the Services Supported Calling parameter. Reductions
of the values must follow the rules for reduction as specified in the parameter descriptions. No other modifications are

permitted to these values.

NOTE
may be used to er]
feature is a local §

8.2.1.1.1 Loca

When present, t|
The content and

8.2.1.1.2 Propq

This parameter.
Application Ass

The value of this
or equal to the v

8.2.1.1.3 Propg

This parameter,
be created at th

The value of this
or equal to the v,

8.2.1.14 Propd

This parameter,
the MMS-users
an unlimited nu

The request and
that the calling

simple types arel allowed ( see 12.2).

hatter.

e purpose of allowing the service providers to reduce values as specified by the user is to provide a mec
sure that the values specified by the user do not exceed the capabilities of the service provider. Impleme;

Detail Calling
his parameter, of type integer, shall represent information about the Calling MMS-User’s imp]
interpretation of this field is a local matter and not a subject for further-standardization.
sed Max Serv Outstanding Calling

of type integer, shall identify the proposed maximum number 6f Transaction Object insta
ciation Identifier attribute references this association that njay be created at the Calling MN

parameter may be reduced by the MMS-provider. The %alue in the indication primitive shall

sed Max Serv Outstanding Called

of type integer, shall identify the proposed maximum number of Transaction Object instanc
 called MMS-user whose Application Association Identifier attribute references this associati

parameter may be reduced by the MMS-provider. The value in the indication primitive shall

sed Data Structure Nesting/Level

of type integer, shalkindicate the proposed maximum number of levels of nesting supported
hat may occur within any data element used in the association. Absence of this parameter sj
mber of nesting levels.

indication‘primitives shall specify the maximum nesting level of Type Specification (explicit]
MMS-user desires to use in the negotiated MMS environment. A value of zero shall indica

hanism which
htation of this

ementation.

nces whose
[S-user.

be less than

glue in the request primitive. The value in the request{or indication primitives shall not be leds than zero.

bs that may
on.

be less than

hlue in the request primitive. The value in the request or indication primitives shall not be leds than zero.

by both of
all indicate

or derived)
be that only

The value of thig

parameter may be reduced by the MMS-provider. The value in the indication primitive shall

be less than

or equal to the value in the request primitive.

8.2.1.1.5

Init Request Detail

This parameter shall specify additional information necessary for the establishment of an instance of MMS communication.

For the abstract

syntax defined in ISO/IEC 9506-1 and ISO/IEC 9506-2, this parameter is described in 8.2.3.
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8.2.1.2 Result(+)

This parameter shall indicate that the requested service has succeeded. When success is indicated, the following additional

parameters sh

all also apply.

8.2.1.2.1 Local Detail Called

When present, this parameter, of type integer, shall represent information about the Called MMS-User’s implementation.
The content of this field is a local matter and not a subject for further standardization

8.2.1.22 Ne

This parametI of type integer, shall identify the maximum number of Transaction Object instances‘that mhy be created

at the calling |

The negotiate
Proposed Max

8.2.1.23 N

tiated Max Serv Outstanding Calling

MMS-user whose Application Association Identifier attribute references this assdéciation.

I maximum number of services outstanding in the response primitive shdllybe less than or
Serv Outstanding Calling parameter in the indication primitive, but sh4ll ;not be less than zé

tiated Max Serv Outstanding Called

etI
This parameter, of type integer, shall identify the maximum number of Trarsac¢tion Object instances that m|

at the called N

The negotiate
Proposed Max

[MS-user whose Application Association Identifier attribute references this association.

| maximum number of services outstanding in the regponse primitive shall be less than or
Serv Outstanding Called parameter in the indicatien ‘primitive, but shall not be less than zer

8.2.1.24 Ne

This parame
users that m
unlimited nes

This parametd
primitive, bu

tiated Data Structure Nesting Level

, of type integer, shall indicate the maximum number of levels of nesting supported by both
occur within any data element used/in the association. Absence of this parameter shal
ing level.

r shall be equal to or less thah the Proposed Data Structure Nesting level parameter in t|
hall not be less than zero.

tI
The response gnd confirmation primitives shall specify the maximum nesting level of Type Specification (expli

that shall be
12.2).

8.2.1.2.5 Init

This parame
For the abstr

sed in the negotiated:MMS environment. A value of zero shall indicate only simple types arg

Response Detail

shall gpecify additional information necessary for the establishment of an instance of MMS cof
t syntax defined in ISO/IEC 9506-1 and ISO/IEC 9506-2 this parameter is described in 8.2.4

equal to the
T0.

Ry be created

equal to the
0.

of the MMS-

| indicate an

he indication

[t or derived)
allowed (see

mmunication.

8.2.1.3 Result(-)

This parameter shall indicate that the service request failed. The Error Type parameter, which is defined in detail in
clause 17, provides the reason for failure.

8.2.2 Service Procedure

The called MMS-user shall issue a response primitive indicating success in the Result parameter if that MMS-user is
willing to accept communications in the MMS environment under the constraints identified in the indication primitive,
or if alternate values can be proposed (according to the negotiation rules), with the requesting MMS-user. Otherwise, a
response primitive indicating the Result(-) parameter shall be issued.
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Successful execution of the Initiate service shall result in the establishment of the MMS environment. The MMS envi-
ronment shall only be established through the use of the Initiate service. The Initiate service shall not be used within
an established MMS environment. If an Initiate Request PDU is received on an association where an established MMS
environment exists, a Reject PDU shall be issued with a Reject PDU Type of PDU-ERROR and a Reject Code of ILLEGAL-
ACSE-MAPPING.

8.2.3 Init Request Detail Parameter

> of the Init Request Detail Parameter is shown in Table 4

The. structure

Table 4

Init Request Detail Parameter

Parameter Name Req | Ind | Rsp | Cnf | CBB
Proposed Version Number M M
Proposed Parameter CBB M M
Services Supported Calling M M

8.2.3.1 Propgpsed Version Number

This paramet4
ISO/TIEC 9506
9506-2, clausg
used in the py
of communica
versions betw

C 9506-1 and
d in ISO/IEC
which will be
this instance
for all minor

1, of type integer, shall contain a number which represents a minor version number of ISO/IH
L2. The minor version number of ISO/IEC 9506-1 and ISO/IEC 9506-2 shall be that specifie
17. This parameter, the Proposed Version Number, is the proposed minor version number
esentation context derived from the abstract syntax defined in ISO/IEC 9506-2, clause 19, for
tion. Proposal of a number greater than one indicates support, in this presentation context,
ben one and the number proposed, Anclusive.

NOTE

abstract syntax

Major versions of ISO/IEC 9506:1) and ISO/IEC 9506-2 are reflected through the definition and registration of distinct
bs. (see ISO/TEC 9506-2, clauges, 7 and 19). Minor versions are reflected in the minor version number parameter. Minor

versions of ISO,
and ISO/IEC 95

The value of {

the indication|

8.2.3.2 Prop

This parametq
to be supportd

TEC 9506-1 and ISO/IEC 9506-2 at the same major version level are compatible with major versions of
06-2 with smaller minor version numbers.

his parameter may,be reduced by the MMS-provider if it cannot support the requested value
primitive shall\be less than or equal to the value in the request primitive, but not less than

bsed Parameter CBB

1, of type bitstring, shall specify the set of parameter conformance building blocks (CBB) whictk

d\inthe presentation context derived from the abstract syntax defined in ISO/IEC 9508-2, clay

SOMAEC 9506-1

The value in
bne.

) are proposed
1se 19, on this

application association.

The value of this parameter in the request primitive shall specify the set of Parameter CBBs supported by the Calling
MMS-user.

The value of this parameter in the indication primitive shall specify the intersection of the set of Parameter CBBs supported
by the Calling MMS-user and the set of Parameter CBBs supported by the MMS-provider.

The possible parameter conformance building blocks are specified in ISO/IEC 9506-2, clause 18. The assignment of a
parameter CBB to an individual bit of a CBB bitstring type is specified in ISO/IEC 9506-2, clause 8. A value of one in the
assigned bit shall indicate support for the corresponding CBB. A value of zero shall indicate non-support. All bits shall be
encoded and any additional bits received shall be ignored.
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8.2.3.3 Services Supported Calling

This parameter, of type bitstring, shall specify support by the Calling MMS-user of a set of services for use in the
presentation context derived from the abstract syntax defined in ISO/IEC 9506-2, clause 19, on the application association.

The value of the parameter in the indication primitive shall specify the intersection of the set of services supported by the
Calling MMS-user and the set of services supported by the MMS-provider.

The assignment of an service to an 1nd1v1dual bit of the bltstnng type is spec1ﬁed in ISO/TEC 9506- Z ]ause 19. A value

of one in the assjg

All bits shall be

Support for coni
procedure defing
indication primi
ability to accept
for the Modifier.

If a confirmed se

of that service of

or modifier is no

gned bi

ncoded and any addltlonal bits recelved shall be 1gnored

irmed services shall be defined as the ability to receive a request indication and exécute
d for the responder role. Support of unconfirmed services shall be defined as thé. ability t
live and to pass the parameters to the service interface. Support of a modifiex(sHall be def]
an indication primitive that contains the Modifier and to execute properly the'sérvice proced

rvice, an unconfirmed service, or Modifier is supported, then a Reject PDW shall not be issued
modified service, except in the case of a protocol error. If a confirmed service, an unconfirn
supported, then a Reject PDU shall be issued on receipt of that,service or modified service w

on-support.

the service
accept an
ned as the
ure defined

on receipt
ed service,
ith a reject

code of "UNRECODGNIZED SERVICE".

l

NOTE
Companion Standg

5 defined in

[his parameter only represents the services defined in this part, of ISO/IEC 9506. Additional service
rds are represented in a separate parameter (see annex A).

8.2.4 Init Response Detail Parameter

The structure of|the Init Response Detail Parameter is shown ifr' Table 5.

Table 5

Init .Response Detail Parameter

Parameter Name Req | Ind | Rsp | Cnf | CBB
Negotiated)Version Number M M(=)
Negotiated Parameter CBB M M(=)
Services Supported Called M M

8.2.4.1 Negotiated VersiomNumber

This parameter, of type integer, shall contain a number which represents a minor version number of ISO/IEC 9506-1 and
ISO/IEC 9506-2. The minor version number of ISO/IEC 9506-1 and ISO/IEC 9506-2 shall be that specified in ISO/IEC
9506-2, clause 17. This parameter, the Negotiated Version Number, shall be the minor version number which will be
used in the presentation context derived from the abstract syntax defined in ISO/IEC 9506-2, clause 19, for this instance
of communication. This number shall be less than or equal to the Proposed Version Number parameter in the request
primitive. It shall not be reduced to less than one.

NOTE Major versions of ISO/IEC 9506 are reflected through the definition and registration of distinct abstract syntaxes (see
ISO/IEC 9506-2, clauses 7 and 19). Minor versions are reflected in the minor version number parameter. Minor versions of ISO/IEC
9506-1 and ISO/IEC 9506-2 at the same major version level are compatible with versions of ISO/IEC 9506-1 and ISO/IEC 9506-2 with
smaller minor version numbers.
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8.2.4.2 Negotiated Parameter CBB

: 1990(E)

This parameter, of type bitstring, shall specify the negotiated set of parameter conformance building blocks (CBB) which
are to be supported in the presentation context derived from the abstract syntax defined in ISO/IEC 9506-2, clause 19, on

this application

association.

The value of this parameter in the response primitive shall specify the intersection of the set of Parameter CBBs supported
by the Called MMS-user and the set of Parameter CBBs specified by the Proposed Parameter CBB parameter in the
indication primitive.

The possible pfirameter conformance building blocks are specified in ISO/IEC 9506-2, clause 18. The ass
Parameter CBB to an individual bit of a CBB bitstring tvpe is specified in of ISO/IEC 9506-2, clause 8\A
in the assigned bit shall indicate support for the corresponding CBB. A value of zero shall indicate norisup

shall be encod

8.2.4.3 Servic

This parameten
tation context ¢

5

The value of th|
the Called MM

The assignmen
one in the assi

All bits shall be

Support for con

an indication p
ability to accep
for the Modifien.

If a confirmed dervice, an unconfirmed service, or Modifier is supported, then a Reject PDU shall not be issu
br modified service, except in the.case of a protocol error. If a confirmed service, an unconfin]
bt supported, then a Reject. RDU shall be issued on receipt of that service or modified service
COGNIZED SERVICE".

of that service
or modifier is n
code of "UNRE

NOTE
Companion Stang

8.3 Conclud

The Conclude servicesmay be used to cause the orderly relinquishing of the MMS environment. An MMS-

the Conclude s4
issued.

e parameter in the confirmation primitive shall specify the intersection of the set of services
S-user and the set of services supported by the MMS-provider.

bned bit shall indicate support for the corresponding sérvice. A value of zero shall indicate

firmed services shall be defined as the ability td<reteive an indication primitive and properly
service procedufre defined for the responder role. Support of uficonfirmed services shall be defined as the abi]
fimitive and to pass the parameters to the service interface. Support of a modifier shall be d

b Service

v
and any additional bits received shall be ignored.

s Supported Called

of type bitstring, shall specify support by the Called MMS-user of a set of services for use if
erived from the abstract syntax defined in ISO/IEC 9506-2, clause 19{6n the application ass

of a service to an individual bit of the bitstring type is specified in ISO/IEC 9506-2, clause 8.

encoded and any additional bits received shall be ignoréd.

an indication primitive that contains the\Modifier and to properly execute the service proce

This parameter only fepresents the services defined in this part of ISO/IEC 9506. Additional servi
ards are represented.in)a separate parameter (see annex A).

e

s
rvice td indicate that it has completed requests which it had planned and that no further re‘c;}l

8.3.1 Structure

The structure of the component service primitives is shown in Table 6.

Table 6 Conclude Service

gnment of a

alue of one

bort. All bits

) the presen-
ciation.

upported by

A value of

non-support.

execute the
ity to accept
bfined as the
dure defined

ed on receipt
med service,
with a reject

s defined in

er requests
ests will be
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Table 6 (Cont) - Conclude Service

Parameter Name Req | Ind | Rsp | Cnf | CBB
Argument M M(=)
Qoeulf(;) [~ Q( I\
Result(-) S S(=)

Error Type M M(=)

8.3.1.1 Argument

There are no gervice specific parameters for the Conclude service request.

8.3.1.2 Result(+)

This parametdr shall indicate that the requested service has succeeded.

8.3.1.3 Result(-)

This parametgr shall indicate that the service request failed., The Error Type parameter, which is definefl in detail in
clause 17, proyides the reason for failure.

8.3.2 Servicq Procedure

The requesting MMS-user shall issue a Conclude reguest primitive, which begins the Conclude service. Once this primitive
has been issuef, the requesting MMS-user shall hiot issue any further request primitives until a Conclude confirm primitive
is received from the MMS-provider (except the &bort request primitive, which may be issued at any time). The requesting
MMS-user mal continue to issue response ‘primitives in order to complete service requests from the peer MMS-user.

The requesting MMS-user shall not issue a Conclude request primitive to a peer on an association if a Domain with a State
attribute valug¢ equal to LOADING, COMPLETE, INCOMPLETE, D1, D2, D3, or D9 exists at the requesting MMS-user
as a result of 3 request from the peer MMS-user on the association.

In the peer open system, the responding MMS-user shall issue a Conclude response primitive indicating whether or not
it accepts the |conclusion-(¥ia the Result parameter) before any other service request primitives may be igsued by that
MMS-user (extept the ‘Abort request service primitive, which may be issued at any time). The MMS-user shiall not accept
conclusion on an agsociation if it is awaiting any response from the peer MMS-user for a confirmed service or{the Conclude
Service.

A responding MMS-user shall not accept a Conclude attempt on an association if any of the following conditions exist:

a) The responding MMS-user has received an indication on the association for a confirmed service request from the peer
MMS-user for which it has not issued a response;

b) An Upload State Machine exists on the responding MMS-user as a result of a request from the peer MMS-user on
the association;

c) A Domain with a State attribute value equal to LOADING, COMPLETE, or INCOMPLETE exists on the responding
MMS-user as a result of a request from the peer MMS-user on the association;

d) The responding MMS-user has control of a semaphore on the requesting MMS-user on the association;
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e)

ISO/IEC 2506-1

The requesting MMS-user has control of a semaphore on the responding MMS-user on the association.

: 1990(E)

Upon issuing a Conclude response primitive with a Result(+) parameter, the MMS Environment shall be considered termi-
nated. No further request or response primitives shall be issued by the responding MMS-user in that MMS environment
on that association.

Upon issuing a Conclude response primitive with a Result(-), the MMS environment shall not be affected and the respond-
ing MMS-user may continue to issue request and/or response service primitives.

Upon receiving
ment to be te
MMS environ

Upon receiving
Environment to

NOTE 1

Upon successful
nated MMS env
9506.

NOTE 2
of both attempts.
continue indefinit]
MMS-user as the

8.4 Abort Sepvice

The Abort servi
shall issue the
communicationg
previously issud
and makes use

NOTE

8.4.1 Structure

The structure of

inated, and no further request or response primitives shall be issued by the requesting MMS$
nt on that association.

a Conclude confirmation primitive with a Result(-), the requesting MMS-user shall’ consid
be unaffected, and may continue to issue request or response service primitives-ifithe MMS e

ironment are released unless other specifications for that object are explicitly stated in this par

ely. Through use of application design, this situation can be avoided. One possible method is to designa
peer that will initiate the Conclude attempt should this situation arise.

ce shall be used to relinquish the MMS environment abruptly and without negotiation. The
Abort request primitive to indicate that it wishes immediately, and without negotiation, to

d requests and/or responses issued by either of the MMS-users. The MMS Abort service is d

The abort indication service primitive may also be generated by the MMS-provider.

The effect of a failed Conclude service confirmation is as if no Conclude request had ever been issued.

completion of the Conclude service, all application association specifi€.objects associated wit

It is possible that both of the peers will initiate a Conclude attempt at or near the same time result]
If both peers retry the Conclude, on result of failure, then thig situation could potentially (although

in the MMS Environment on the application association. The effect of the Abort service may t

f the A-ABORT service of ACSE (gee 17.2 in ISO/IEC 9506-2).

the component, service primitives is shown in Table 7.

Table 7 Abort Service

-user in the

br the MMS
nvironment.

h the termi-
L of ISO/IEC

Ing in failure
ery unlikely)
e the Calling

MMS-user
discontinue
e to destroy
erived from

Parameter Name Req | Ind | CBB
Argument M M
Locally Generated M
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8.4.1.1 Argument

This parameter shall convey the service specific parameters of the Abort service. The abort service primitives additionally
shall contain the parameters specified for the ACSE abort service to which the MMS Abort is mapped. These parameters

are specified in ISO 8649.

8.4.1.1.1 Locally Generated

This parameter, of type boolean, shall indicate whether the abort request was generated by the system in which the

MMS-user rec¢iving the indication is located (indicated by the true value), or whether the abort request wak received by

8.4.2 Service|Procedure

In the case of pn Abort initiated by the MMS-user, the peer MMS-user shall be notified of the user requej
rt indication service primitive, and the MMS Environment shall be terminated.

receipt of an

In the case of #4n Abort initiated by the MMS-provider, both MMS-users shall be notified of the provider ab
ion primitives (if this is possible), and the MMS Environment shall*be terminated.

of Abort indic

Upon completipn of the Abort service, all application association specific objéects associated with the term
environment ate released unless other specifications for that object are explicitly stated in ISO/IEC 9506.

8.5 Cancel Service

The Cancel service is used by an MMS-user to cancel a request that has previously been issued, but has not y

Only confirmed services may be cancelled (see clause 5).

8.5.1 Structure

The structure pf the component service primitives is shown in Table 8.

Table 8

— Cancel Service

irjdicated by the false value). This parameter shall be provided by the MMS-provider.

ted abort by

rt by receipt

inated MMS

bt completed.

Paraméter Name Req | Ind | Rsp | Cnf | CBB
Argument M M(=)
Original Invoke 1D M M(=)
Result(+) S S(=
CI;H;IIG: :IIVU;\U :D Ilv‘l :Y‘I{—;
Result(-) S | S(=)
Original Invoke ID M M(=)
Error Type M M(=)
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8.5.1.1

ISO/IEC 9506-1

Argument

This parameter shall convey the service specific parameters for the Cancel service request.

8.5.1.1.1 Origi

nal Invoke ID

: 1990(E)

This parameter, of type integer, shall specify the invoke ID of the service whose cancellation is desired. (An invoke ID is
provided for every confirmed service request primitive, see clause 5.)

8.5.1.2 Resulff+)

The Result(+)

anamfo nasesna b

SpeliniC paramg
I

8.5.1.2.1

This parameten],

for every confir]

8.5.1.3 Result

The Result(-) p:
in detail in clay

8.5.1.3.1 Origi

This parameter
is provided for

8.5.1.3.2 Error
The Error Type

8.5.2 Service

Upon receiving
service, assumiy}
targeted for car
Reset Services j
request invocat:

Original Invoke ID

nal Invoke ID

barameter shall indicate that the Cancel service request succeeded. When success isyindi
[T |
I11eqQ.

of type integer, shall specify the invoke ID of the service that was cancelléd. (An invoke II
med service request primitive, see clause 5.)

)

irameter shall indicate that the Cancel service request failed,~The Error Type parameter, whi
se 17, provides the reason for failure.

of type integer, shall specify the invoke ID of the service whose cancellation was desired. (A
bvery confirmed service request primitive, see~clause 5.)

Type

parameter, which is defined in det@il in clause 17, provides the reason for the failure.

Procedure

the Cancel indication $Service primitive, the responding MMS-user shail attempt to cancel th
hg that it can do thisTnon-destructively and can return to a state that is logically as if the servi

rovided it folléws the service procedures defined for these services. If this is not the case, or
on identified has not been requested, or if a response primitive has already been issued, or if t}

ated service

is provided

ich is defined

kln invoke ID

e designated
ce indication

cellation had nof been received. Destructive cancellation is permitted for the Start, Stop, Resume, and

f the service
e cancelable

attribute of the [ransaction object associated with the designated service has a value of false, then the Cancel 1
fail. In this casp, the responding MMS-user shall issue a Cancel response service primitive with the Result(
with the approgriate Cancel error codes for the Error Type parameter. The responding MMS-user shall conti)
original service|and €ventually return a response, either positive or negative, as appropriate.

request shall
) parameter
hue with the

Otherwise, the service invocation identified shall be successfully cancelled by the responding MMS-user, and a Cancel
response primitive with the Result(+) parameter shall be issued. The responding MMS-user shall also issue a response
primitive with a Result(-) parameter for the cancelled service indicating the SERVICE-PREEMPT Error Class with an
Error Code of CANCEL. The state of the responder shall then appear logically as if the service targetted for cancellation
had not been requested, unless otherwise stated in the service procedure for the cancelled service. Additional limitations
on requesting the cancel service are specified in ISO/IEC 9506-2, clause 6.
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8.6 Reject

Service

The Reject service is a provider-initiated service that is used to inform the MMS-users of the occurrence of a protocol error.
A definition of a protocol error may be found in ISO/IEC 9506-2, clause 3.

8.6.1 Structure

The structure of the component service primitives is shown in Table 9.

Table 9

Reject Service

Parameter Name Ind | CBB
Detected Here M
Original Invoke ID Cc
Reject PDU Type M
Reject Code M

8.6.1.1 Det

ted Here

This parameter, of type boolean, shall indicate whether the protocol error that results in the Reject servic
at the local end or remote end of the underlying presentation“connection. If true, the protocol error was d

local end, ot

NOTE

rwise the error was detected at the remote.end!

Handling of local error conditions between an\MMS-user and MMS-provider is a local matter.

8.6.1.2 Orig|nal Invoke ID

This paramef
presence is cd
rejected, this

8.6.1.3 Reje

This parametler, of type integer, shall indicate the type of the PDU that caused the protocol error. The value

shall be used

CONFIH
CONFIH

er, of type integer, shall indieate the original invoke ID of the PDU which was found to by
nditional on whether the invoke ID could be determined. If there is no invoke ID specified in 1

parameter shall not be present.

ct PDU Type

when the PDU being rejected is not a syntactically valid MMS PDU. The possible values are

IMED-REQUESTPDU
IMED-RESPONSEPDU

CONFIH

MED-ERRORPDU

b was detected
letected at the

b in error. Its

he PDU being

PDU-ERROR

as follows:

UNCONFIRMEDPDY
PDU-ERROR
CANCEL-REQUESTPDU
CANCEL-RESPONSEPDU
CANCEL-ERRORPDU
CONCLUDE-REQUESTPDU
CONCLUDE-RESPONSEPDU
CONCLUDE-ERRORPDU

40


https://iecnorm.com/api/?name=cca883d3816e5cff2b8e9dd531877f46

ISO/IEC 9506-1: 1990(E)

8.6.1.4 Reject Code

This parameter, of type integer, shall indicate additional information regarding the reason for the Reject within a given
Reject PDU Type parameter value. The possible values for this parameter are given below under each possible Reject
PDU Type parameter value.

n
This code shall be used for errors other than those identified in this part of ISO/IEC 9506 for this Reject PDU type.

8.6.1.4.1.2 UNRECOGNIZED-SERVICE

This code shall be used when the service requested is not supported or is not recognized.

8.6.1.4.1.3 UNRECOGNIZED-MODIFIER

This code shall be used when a modifier requested is not supported or is not recognized.

8.6.1.4.1.4 INVALID-INVOKEID

This code shall be used when an invoke ID does not meet the requirements-of ISO/IEC 9506.

8.6.1.4.1.5 INVALID-ARGUMENT

This code shall be used when a service argument does not meet\the requirements of ISO/IEC 9506.

8.6.1.4.1.6 INVALID-MODIFIER

This code shalll be used when a service modifier does not meet the requirements of ISO/IEC 9506.

8.6.1.4.1.7 MAX-SERV-OUTSTANDING-EXCEEDED

This code shall be used when the negotidted maximum number of confirmed services that may be outstanding is exceeded
by a confirmeq service request that ig received.

8.6.1.4.1.8 M‘FX-RECURSION-EXCEEDED

This code shall be used whenthe PDU received exceeds the negotiated maximum data structure nesting leyel.

8.6.1.4.1.9 VALUE-OUT-OF-RANGE

This code shall b€ used when the PDU received contains one or more parameters whose values exceed the range allowed
for those parameters by ISO/IEC U506 .

8.6.1.4.2 Codes for CONFIRMED-RESPONSEPDU
8.6.1.4.2.1 OTHER
This code shall be used for errors other than those identified in ISO/IEC 9506 for this Reject PDU type.
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8.6.1.4.2.2 UNRECOGNIZED-SERVICE

This code shall be used when the service specified is not supported, is not recognized, or is not the same service that was
requested with the invoke ID specified in the PDU.

8.6.1.4.2.3

INVALID-INVOKEID

This code shall be used when an invoke ID does not meet the requirements of ISO/IEC 9506, or no confirmed service has
been requested for the specified invoke ID.

8.6.1.42.4 IN
This code shall

8.6.1.4.2.5 MA
This code shall

VALID-RESULT

be used when a service result does not meet the requirements of ISO/IEC 9506.

\X-RECURSION-EXCEEDED

8.6.1.4.2.6 VALUE-OUT-OF-RANGE

This code shall
for those parar

8.6.1.4.3 Cod
8.6.1.4.3.1 OfT
This code shall

8.6.1.4.3.2 UN

This code shall
requested with

8.6.143.3 IN

This code shall
been requested

8.6.1.4.3.4 IN
This code shall

be used when the PDU received contains one or more parameters whose values exceed the r
heters by ISO/IEC 9506.

ps for CONFIRMED-ERRORPDU
HER

be used for errors other than those identified.in ISO/IEC 9506 for this Reject PDU type.

RECOGNIZED-SERVICE

the invoke ID specified in the - PDU.

VALID-INVOKEID

be used when an invake ID does not meet the requirements of ISO/IEC 9506, or no confirme
for the specified-invoke ID.

VALID-SERVICEERROR

be used\when a service error does not meet the requirements of ISO/IEC 9506.

8.6.1.4.3.5

VALUE-OUT-OF-RANGE

be used when the PDU received exceeds the negotiated maximum data structure nesting lev

be used when the service specified is not supported, is not recognized, or is not the same sery

hnge allowed

rice that was

H service has

This code shall be used when the PDU received contains one or more parameters whose values exceed the range allowed
for those parameters by ISO/IEC 9506.

8.6.1.44 Code

42
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8.6.1.44.1 OTHER
This code shall be used for errors other than those identified in ISO/IEC 9506 for this Reject PDU type.

8.6.1.4.4.2 UNRECOGNIZED-SERVICE

This code shall be used when the service specified is not supported or is not recognized.

8.6.1.4.4.3 INVALID-ARGUMENT

This code shall be used when a service argument does not meet the requirements of ISO/IEC 9506.

8.6.1.4.4.4 MAX-RECURSION-EXCEEDED

This code shal| be used when the PDU received exceeds the negotiated maximum data structute nesting leyel.

8.6.1.4.4.5 VALUE-OUT-OF-RANGE
This code shal] be used when the PDU received contains one or more parameters whose values exceed the Tange allowed
for those parameters by ISO/IEC 95086.
8.6.1.4.5 CO(‘IS for PDU-ERROR

8.6.1.4.5.1 UNKNOWRN-PDU-TYPE

This code shal] be used when the PDU type received is not recogmized or is not supported.

8.6.1.4.5.2 INVALID-PDU

This code shal] be used when the PDU received is syntactically incorrect, and further diagnostics cannot be provided due
to the severity|of the error.

8.6.1.4.5.3 ILLEGAL-ACSE-MAPPING

This code shal] be used when the PDU type received is not properly mapped to an ACSE service primitive.

8.6.1.4.6 Codgs for CANCEL-REQUESTPDU
8.6.1.4.6.1 OTHER
This code shall be used for &rrors other than those identified in ISO/IEC 9506 for this Reject PDU type.

8.6.1.4.6.2 INYALID-INVOKEID

This code shall| be.ised when an invoke ID does not meet the requirements of ISO/IEC 9506

8.6.1.4.7 Codes for CANCEL-RESPONSEPDU
8.6.1.4.7.1 OTHER
This code shall be used for errors other than those identified in ISO/IEC 9506 for this Reject PDU type.
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8.6.1.4.7.2

INVALID-INVOKEID

This code shall be used when an invoke ID does not meet the requirements of ISO/IEC 9506, or no Cancel service has
been requested for the specified invoke ID.

8.6.1.4.8 Codes for CANCEL-ERRORPDU

8.6.1.4.8.1
This code shal

8.6.1.4.8.2 IN

This code shall be used when an invoke ID does not meet the requirements of ISO/IEC 9506, or n6é Cancd

been requested

8.6.1.4.8.3 IN
This code shall

8.6.1.4.8.4 VALUE-OUT-OF-RANGE

This code shall

for those parameters by ISO/IEC 9506.

8.6.14.9 Cod
8.6.1.49.1 O1
This code shall

8.6.1.49.2 IN
This code shall

8.6.1.4.10 Co
8.6.1.4.10.1 O
This code shall

8.6.1.4.10.2
This code shall

ps for CONCLUDE-REQUESTPDU

INVALID-RESULT

OTHER

VALID-INVOKEID

for the specified invoke ID.

VALID-SERVICEERROR

be used when a service error does not meet the requirements of ISO/IEC 9506.

be used when the PDU received contains one or more pafameters whose values exceed the r

HER
be used for errors other than those identified in ISO/IEC 9506 for this Reject PDU type.

VALID-ARGUMENT

es for CONCLUDE-RESPONSEPDU
THER
be used for errers other than those identified in ISO/IEC 9506 for this Reject PDU type.

be’used when the service result does not meet the requirements of ISO/IEC 9506.

be used when the argument for'the request does not meet the requirements of ISO/IEC 9504.

1 service has

ange allowed

8.6.1.4.11 Codes for CONCLUDE-ERRORPDU
8.6.1.4.11.1 OTHER

This code shall be used for errors other than those identified in ISO/IEC 9506 for this Reject PDU type.

8.6.1.4.11.2

INVALID-SERVICEERROR

This code shall be used when a service error does not meet the requirements of ISO/IEC 9506.
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8.6.1.4.11.3 VALUE-OUT-OF-RANGE

This code shall be used when the PDU received contains one or more parameters whose values exceed the range allowed
for those parameters by ISO/IEC 9506.

8.6.2 Service Procedure

If an MMS-provider receives a RejectPDU it shall issue a Reject indication to the MMS-user. The MMS-user may, as a
local matter, use the Abort service to abruptly terminate the MMS environment.

An MMS pro¥

8 VMDS
9.1 Introd

The VMD suy

j;:port Services

ider shall be capable of issuing a RejectPDU if it receives a PDU that constitutes a protocol 4

tion

services. The

a)

b) receive
c) get lists
d) identify {
e) changet
f)y  get lists
9.2 Status

The purpose

8.2.1

get the status of a VMD,

Strucj
The structur

port services contain the Status, UnsolicitedStatus, GetNameList, Identify, Rename and Get
services allow the MMS-user to do the following:

unsolicited message about the status of the VMD;
bf various defined objects;
he vendor specific attributes of the MMS application‘entity at the peer system;

he name of an object;

bf the VMD’s capabilities.

Service

f the Status service is to allow ann\MMS-user to determine the general condition or status of

re

of the component sefvice primitives is shown in Table 10.

Table 10 Status Service

Parameter Name Ind Cnf | CBB

YYOT.

CapabilityList

h VMD.

Req Rsp

Argument
Extended Derivation

(COMP)

Z=Z
£=Z
W

R

Result(+)
VMD Logical Status
VMD Physical Status
Local Detail

(COMP)

P4d

v CczZzo
rrTy

Result(-)
Error Type

—

~

IO CZIZI»

=

~
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9.2.1.1 Argument

This parameter

9.2.1.1.1

shall convey the parameter of the Status service request.

Extended Derivation

This parameter, of type boolean, shall indicate which method is used to derive the Status response. This parameter is

applicable only [if the VMD supports two methods Tor deriving the Status Response, where one method resul
extensive deriv}tion of the Status Response. If the value of this parameter is true, then the method that
tion shall be used. If the value is false, then the other method shall be used. If the VIMD oj

extended deriv
one method, thd

NOTE

9.2.1.2 Result
The Result(+) g
specific parame

9.2.1.21 VMD

This parameter,

is defined in 7.9.

9.2.1.22 VMD
This parameter.

is defined in 7.9.

9.2.1.2.3 Loca

When present, this parameter, of type bitstring, shall represent additional detail about the status of the VMD

by the vendor o
this field is a lo

9.2.1.3 Result

The Result(-) p

detail in clause

9.2.2 Servicell

n the value shall be ignored.

An example of an extended derivation method is the invocation of a set of self-diagnostic-rdutines.

+)

arameter shall indicate that the Status service request succeeded.\"\When success is indicg
ers are also returned.

Logical Status

of type integer, shall convey the value of the Logical Status attribute of the VMD object. The

Physical Status

of type integer, shall convey the value of the Physical Status attribute of the VMD object. The

Detail

F the device. This parameter is expressed as a bitstring no greater than 128 bits in length. TH
bal matter and is not a,subject for further standardization.

)

hrameter shalliindicate that the service request failed. The Error Type parameter, which i
17, provides\the reason for the failure.

Procedure

s in a more
results in a
hly supports

ted, service

[VMD object

VMD object

as specified
e content of

5 defined in

The responding MMS-user shall perform the Status service by determining the information necessary to create a valid

response.

9.3 Unsolicit
The Unsolicited

edStatus Service

Status service may be used by an MMS-user to spontaneously report its status.
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9.3.1 Structure

The structure of the component service primitives is shown in Table 11.

Table 11 -~ UnsolicitedStatus Service
Parameter Name Req | Ind | CBB
Argument (COMP) | M | M(=)
VMD Logical Status M | M(=)
VMD Physical Status M | M(=)
Local Detail U | U@=)

The parameters in this service have equivalent meaning to the parameters in the Sfatus response and copfirm service
primitives.

9.3.2 Service |Procedure

An MMS-user which is capable of detecting a change in its own status may, at its option, report this ch ange without
receiving a Stdtus request. This is accomplished by requesting the{UnsolicitedStatus service. The information in the
UnsolicitedStagus.request shall reflect the values of the corresponding attributes of the VMD. A UnsolicitedS Latus.request
shall not be senft if the peer MMS-user did not indicate support of the UnsolicitedStatus service in the Servicks Supported
parameter recejved in the Initiate Service.

NOTE - The choice of application associations (if morethan one exists) on which to send the UnsolicitedStatus Service request
is a local matter|(which may be further specified by Companién Standards). All associations, one association, or some group may be
selected.

The use of this gervice is functionally equivalent to(an Event Notification with an Event Action of the Status Service. | The practical
difference is tha} by using the Event Notificatiod method, the conditions under which the service is used are directly visible (and
modifiable) using MMS services, while in use (of the UnsolicitedStatus, the conditions are a local matter and cannot be Kdetermined or
changed by the MMS user that is to receive the UnsolicitedStatus information.

9.4 GetNameList Service

The GetNamelfist service may be used by an MMS-user to request that a responding MMS-user return the list of or part
of the list of object names defined at the VMD.

9.4.1 Structurr

The structure of the component service primitives is shown in Table 12.

Table 12 -~ GetNamelist Service
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Table 12 (Cont.)

GetNamelList Service

Parameter Name

Req ind Rsp Cnf

cBB

Result(+)
List Of Identifier
More Follows

Result(-)
Error Type

Argument M M(=)
Extended Object Class M M(=)
nh‘inﬂf Class Q ()

CS Object Class COMP | COMP
Object Scope M M(=)
Domain Name C C(=)
Continue After U U(=)

~
"
~

~=
i
—~—

zn ZTZO
20 zzo
i

P~
n

9.4.1.1 Argument

This parameter shall convey the parameters of the GetNameList service/request.

9.4.1.1.1 Extended Object Class

This parametey shall specify the extended object class of the object name to be returned by the responding MN
possible values|shall be OBJECT-CLASS, which specifiesia choice among objects specified in this part of ISO

CS-OBJECT-CLASS, which specifies a choice among objects specified in a Companion Standard.

9.4.1.1.1.1 Object Class

This parameter shall specify the class of the.object name to be returned by the responding MMS-user. It sped

of the following objects:
Named Variable
Scattered Accegs

Named Variable List

Named Type

Semaphore

[S-user. The
[EC 9506, or

ifies a choice

Event Condition
Event Action
Event Enrollment
Journal

Domain

Program Invocation
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Operator Station

9.4.1.1.1.2 CS Object Class

The CS Object Class parameter is provided for definition by a Companion Standard and shall specify the class of the object
name to be returned by the responding MMS-user. The values for object name shall be limited to any additional objects
defined in a Companion Standard and may be further defined by that standard. This choice of the Extended Object Class
shall not be chosen in the presentation context derived from the abstract syntax defined in ISO/IEC 9506-2, clause 19.

NOTE - Further information may be found In annex A.

9.4.1.1.2 Object Scope
This parametqr shall indicate the scope of the object name list to be returned. The possible-values are YMD-specific,
Domain-specific, and AA-specific.
9.4.1.1.3 Domnpain Name

This parameter, of type Identifier, shall specify the name of a Domain if the Domain-specific choice of the |Object Scope
parameter is chosen. Otherwise, this parameter shall not be present.

9.4.1.1.4 Continue After

This parametelr, of type identifier, shall be present when the MMS.usger wishes the list of object names returned by the
responding MMS-user to begin with a name other than the (logical) first name in the list. It shall be a chdracter string
containing the[name of an object of class and scope specified in¢he Extended Object Class, Object Class and|Object Scope
parameters. If the value of the Continue After parameter does not match an existing name at the VMI) of the class
and scope spedified, then the collating sequence of the Intérnational Reference Version of ISO 646 shall bg used by the
responding MNIS-user to determine the name to start after as specified in the service procedure.

9.4.1.2 Resull(+)

The Result(+) [parameter shall indicate that-the service request succeeded. When success is indicated, service specific
parameters shhll also be returned.

8.4.1.2.1 List|Of identifier

This parametef, of type identifi€r, shall contain names that exist for the objects of the class and scope specified|in the Object
Class and Objé¢ct Scope parameters subject to reduction by the action of the Continue After parameter. The|returned list
shall contain Zero or more€ entries and shall be sorted according to the collating sequence of the International Reference
Version of ISO|646.

94.1.2.2 Morr Follows

This parameter, of type boolean, shall indicate whether additional GetNameList requests are necessary to retrieve all
of the requested information. If true, more requests are necessary (if the requesting MMS-user wishes to retrieve more
data). If false, then either the List Of Names contains the last name in the list, or the List Of Identifier is empty. This
parameter shall be false when the List Of Identifier parameter contains zero names.

9.4.1.3 Result(-)

This parameter shall indicate that the service request failed. The Error Type parameter, which is defined in detail in
clause 17, provides the reason for the failure.
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94.2 Service Procedure

The responding MMS-user shall return the List Of Identifier of the class and scope specified in the Extended Object Class
and Object Scope parameters of the indication service primitive. If the Continue After parameter is not present in the
indication service primitive, List Of Identifier shall begin with the first name, as determined by the collating sequence of
the International Reference Version of ISO 646, in the List Of Objects at the responding MMS-user satisfying the class
and scope specifications. Otherwise, the List Of Identifier shall begin with the first name after the name specified in the
Continue After parameter, using the ordering described above. The More Follows parameter shall be returned with the

value determined as described above.

The responding MMS-user shall not issue a Result(-) parameter if no objects of the requested class and scopé &

a Result(+) pajameter shall be issued with an empty list of Identifiers.

kist. Instead,

NOTE - Repeated usage of this service with the Continue After parameter does not guarantee a list that is congistent in time
with any other ijstance of use of this service. This service returns a segment of the list of names for which the’starting polnt is based on

the Continue Afffer parameter.

9.5 Identify Service

The Identify sqrvice may be used by an MMS-user to obtain identifying informati6n, from a responding MM$-user.

9.5.1 Structuge

The structure ¢f the component service primitives is shown in Table 18.

Table 13

Identify- Service

Parameter Name

Req

Ind

Rsp

Cnf

CBB

Argument

Result(+)
Vendor Name
Model Name
Revision
ListOf Abstract Syntaxes

Result(-)
Error Type

Tnmn OO0

=

P
Wy o
N — — —

Z0 0ZZZTO
]

=
I
-~

9.5.1.1 Argument

There are no service specific parameters of the Identify service request.

9.5.1.2 Result(+)

The Result(+) parameter shall indicate that the Identify service request succeeded. When success is indicated, service

specific parameters shall also be returned.
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9.5.1.2.1 Vendor Name

1: 1990(E)

This parameter, of type character string, shall convey the value of the vendor name attribute of the VMD object. The

VMD object is

defined in 7.2.

9.5.1.2.2 Model Name

This parameter, of type character string, shall convey the value of the model name attribute of the VMD object. The VMD
object is defined in 7.2.

9.5.1.2.3 Rev

This paramete
object is defing

9.5.1.24 List

When included
attribute of th

sion

r, of type character string, shall convey the value of the revision attribute of the VMD obje
d in 7.2.

Of Abstract Syntaxes

, this parameter, of type object identifier, shall convey the value of the List Of Abstract Syntaj
b VMD object. The VMD object is defined in 7.2. This parameter shall not be included if thq

zero abstract gyntax names.

9.5.1.3 Resulf(-)

The Result(-)
detail in clausd

8.5.2 Service

A response ser|

barameter shall indicate that the service request failedv The Error Type parameter, which
b 17, provides the reason for failure.

Procedure

vice primitive with the Result(+) parameter shall be issued providing the specified informati

9.6 Renamg Service

The Rename s
of an object to

8.6.1 Structu

The structure

brvice may be used by an MMS-user in order to request that a responding MMS-user change
a specified identifier.

re

pf the componient service primitives is shown in Table 14.

Table 14 Rename Service

ct. The VMD

es Supported
list contains

is defined in

.

the identifier
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Table 14 (Cont.)

- Rename Service

Parameter Name Req Ind Rsp Cnf CBB
Argument M M(=)
Extended Object Class M M(=)
ObjectCiass S S(=)
CS Object Class COMP | COMP
Current Name M M(=)
New Identifier M M(=)
Result(+) S S(=)
Result(-) S S(=)
Error Type M M(=)
9.6.1.1 Argument
This parametdr shall convey the service specific parameters of the Rename(service request.

9.6.1.1.1 Exlnded Object Class

This parame
possible value
CS-OBJECT-Q

9.6.1.1.1.1 O

This parametqr shall specify the class of the object’ to be renamed. It shall specify a choice of the following

Named Variab)
Scattered Acce
Named Variab
Named Type

Semaphore

bject Class

le
88

le List

Event Conditi¢n

Event Action

shall specify the extended object class of the object-hame to be renamed by the responding M
shall be OBJECT-CLASS, which specifies a choice among objects specified in this part of ISO
LASS, which specifies a choice among objects specified in a Companion Standard.

MS-user. The
/IEC 9506, or

bjects:

Event Enrollment

Journal

Domain

Program Invocation

Operator Station
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9.6.1.1.1.2 CS Object Class

The CS Object Class parameter is provided for definition by a Companion Standard and shall specify the class of the object
name to be returned by the responding MMS-user. The values for object name shall be limited to any additional objects
defined in a Companion Standard and may be further defined by that standard. This choice of the Extended Object Class
shall not be chosen in the presentation context derived from the abstract syntax defined in ISO/IEC 9506-2, clause 19.

NOTE

9.6.1.1.2 Cufrent Name

This paramet

9.6.1.1.3 Ney

This paramet]

9.6.1.2 Resylt(+)

The Result(+

9.6.1.3 Res

'11:(-)
This parametpr shall indicate that the service request failed. The Error Type parameter, which is defing

clause 17, prog

9.6.2 Servic

The respondij
and the object
same class ty]
identifier ider
classes does n
If and only if
New Identifie

NOTE

as part of a VNMID. Indiscriminate jase of the service could cause existing applications to fail if the identifiers of referes

renamed.

9.7 GetCap
The GetCapa

Further information may be found in annex A.

e, of type object name, shall specify the object name of the object that is to be renamed:

v Identifier

er, of type identifier, shall specify the new identifier part for the referenced object name.

parameter shall indicate that the service request succeeded.

vides the reason for the failure.

e Procedure

g MMS-user shall verify that an object exists with the type specified in Extended Object Cl

name specified in the Current Name parameter. It then shall verify that an object does not
pe and scope of the Current Name parameter and identifier of the New Identifier parametg
tifies an object of the classes "Named Variable" or "Scattered Access", it shall verify that an
ot exist with the same scope of-the Current Name parameter and identifier of the New Identif

I parameter. No service speeific parameters shall be returned.

The Rename service.j§-provided to augment commissioning facilities to change the name of objects th

abilityList Service

bilityList service may be used by an MMS-user in order to request that a responding MMS-u

list of or part

of the list of capabilities defined at the VMD.

d in detail in

iss parameter
exist with the
r. If the new
bbject of these
er parameter.

both of these criteria are satigfied, it shall change the identifier of the specified object to that gupplied in the

at are supplied
hced objects are

rer return the

9.7.1

Structure

The structure of the component service primitives is shown in Table 15.

Table 15

GetCapabilityList Service
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Table 15 (Cont.)

GetCapabilityList Service

9.7.1.1 Argument

This parameter

9.7.1.1.1

This parameter
by the respond

parameter doeq not match an existing capability of the VMD, then the collating sequence of the Internation

Version of ISO

8.7.1.2 Result
The Result(+) j

parameters shalll also be returned.

9.7.1.2.1 List

This parameter
The VMD objec
to the collating

Contjnue After

Parameter Name Req | Ind | Rsp | Cnf | CBB
Argument (COMP)| M | M(=)
Continue After U | U=
Result(+) (COMP) S | S(=)
List Of Capabilities M | M(=)
More Follows M | M(=)
Result(-) S | S(=)
Error Type M | M(=)

shall convey the parameters of the GetCapabilityList service request.

, of type character string, shall be present when the MMS-user wishes the List Of Capabilit|
ng MMS-user to begin with a capability other than the first capability in the list. If the Co

546 shall be used by the responding MMS-user to determine the capability to start after.

+)

arameter shall indicate that the service request succeeded. When success is indicated, seq

Df Capabilities

of type character string, shall convey the value of the List of Capabilities attribute of the ]
L is defined in clause 7:2. The returned list shall contain zero or more entries and shall be sort
sequence of the International Reference version of ISO 646.

9.7.1.2.2 Mor

This parametex, of type boolean, shall indicate whether additional GetCapabilityList requests are necessary

more of the re
more data). If

Foliows

ested/information. If true, more requests are necessary (if the requesting MMS-user wishe

es returned
htinue After
h]l Reference

vice specific

VMD object.
bd according

F to retrieve
b to retrieve

Ise/then either the List Of Capabilities contains the last capability in the list, or the List Of

Capabilities

is empty. The More Follows parameter shall be false when the List Of Capability parameter contains zero capabilities.

9.7.1.3 Resuit(-)

This parameter shall indicate that the service request failed. The Error Type parameter, which is defined in detail in
clause 17, provides the reason for the failure.
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9.7.2 Service Procedure

The responding MMS-user shall return the List Of Capabilities attribute of the VMD. If the Continue After parameter
is not present in the indication service primitive, the List Of Capabilities parameter shall begin with the first capability,
as determined by the collating sequence of the International Reference Version of ISO 646, in the VMD attribute List
Of Capabilities at the responding MMS-user. Otherwise, the List Of Capabilities parameter shall begin with the first
capability after the capability specified in the Continue After parameter , using the ordering described above. The More
Follows parameter shall be returned with the value determined as described above.

10 Domain [Management Services

The MMS mod¢] of the Virtual Manufacturing Device (VMD) described in clause 7 introduces four abstralt elements:
Executive Funclion, Capabilities, Program Invocations, and Domains. This clause describes the services wlich manage
Domains. Domgins may be dynamic in nature, coming into existence and being removed from the system either by MMS
services or by lpcal action. Services are provided to allow an MMS client to manipulate Dornains defined ht the MMS
server.

1C¢.1  The Domain Object

A Domain reprgsents a subset of the capabilities of the VMD which is used for.a specific purpose. The attributes of the
Domain are desfribed below, followed by a brief description of the services which operate on the Domain objeict.

Domains come Into existence in one of two distinct ways: (1) A Domain“is explicitly created as part of the process of
beginning a download process. Such a Domain is inherently associatéd with its content. (2) A Domain may bk created as
part of the execution of a Program Invocation or by other local means. Domains may also be predefined to|the system,
existing prior to the establishment of an MMS context.

10.1.1  The Domain Object Model

Object: Domain

Key |Attribute: Domain Name

Attgibute: List Of Capabilities

Attgibute: State (LOADING,COMPLETE, INCOMPLETE,
READY, IN-USE,DB1),D2,D3,D4,D5,Dé6,D7,D8,D9)
Congtraint: State = (LOADING, COMPLETE, INCOMPLETE,D1,D2,D3,D9)
Attribute: Assigned Application Association
Attgibute: MMS Delétable (TRUE, FALSE)

Attygibute: Sharable (TRUE, FALSE)

Attgibute: Domaln‘Content

Attribute:r List Of Subordinate Objects
Attgdibute: (List Of Program Invocation References
Congtrainti State = (IN-USE,READY,D4,D5,D6,D7,D8)
Attribute: Upload In Progress

Attgibdbe: Additional Detail

Domain Name

The Domain Name attribute uniquely identifies the Domain within the VMD. The Domain Name shall be a VMD-specific
Object Name formed according to the rules for MMS Object Names as specified in 7.4.

List Of Capabilities

The List Of Capabilities attribute is a list of implementation specific parameters necessary to partition the total resources
of the VMD for a Domain. The value of elements of this list, represented as character strings, are a local matter.

NOTE - The intent of Capability is to convey such parameters as memory allocation, processor assignments, and Input Output
bindings.
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State

The State attribute specifies the state of the Domain. Each Domain may be in one of five states: LOADING, COMPLETE,
INCOMPLETE, READY, or IN-USE. The possible values of the State attribute depend on the method of creating the
Domain. Prior to its creation, the Domain is non-existent. In order to complete the state table, a non-existent Domain is
described as being in the NON-EXISTENT state. The LOADING state is an intermediate state which occurs during the
loading process. The Domain enters the READY state following a successful Download. The IN-USE state differs from the
READY state in that one or more Program Invocations have been defined using this Domain. The COMPLETE state is
an intermediate state which occurs after the last DownloadSegment has been received but before the Download Sequence

has been term

terminated be
request and it

Assigned Appl

During the pr
Domain was ¢

shall be auton]

MMS Deletabl

The MMS Del

Domain servic

Sharable

The Sharable
same time.

NOTE

In many cases, ]
a Domain could]

Sharable does n
Domain Cont

The Domain

inated. The INCOMPLETE state 1s an 1intermediate state which occurs when a Downloa

response.

cation Association

atically deleted. There are no MMS services which report the value of this) attribute.

b
e.

bt necessarily imply read-only.

t

ntent attribute is the information contained in the load data which is the subject of the Down
and the LoadDomainContent services. The Domain Content includes the List Of Subordinate Objects deq

The nature of the information in the Domain Content is a local matter.

List Of Subordinate Objects

The List Of Spbordinate Qbjects attribute is a list of references to named MMS objects which are part o

Content. The

objects(come into existence with the creation of the Domain and are deleted when the Dom3

This list inclugles all<currently defined MMS objects which have Domain-specific scope naming this Domain

List Of Program‘Invocation References

fore the loading process is complete. States D1-D9 represent intermediate states, i.e. (stat|

bcess of Downloading a Domain, the Domain is dependent on the Application~Association oV
reated. If the Application Association is lost before the Domain is placed in‘the READY state

btable attribute specifies whether (true) or not (false) this Domair"Object may be deleted usin

httribute specifies whether this Domain may be usedin more than one Program Invocation def

A Domain which is read-only, that is, which is not'altered by the action of the Program Invocation, is nory
Domains which can be modified by execution ofia Program Invocation are not sharable; however, by caref]
be modified by two Program Invocations-simultaneously, thereby providing a means of inter-process ¢

Sequence is
s between a

er which the
the Domain

g the Delete-

inition at the

nally sharable.
h] coordination
bmmunication.

loadSegment
cribed below.

I the Domain
in is deleted.
(see 7.4).

This attribute is a list of references to Program Invocations which currently use this Domain. If the Domain is not sharable,
this list has at most one Program Invocation. If the Domain is in the IN-USE state, this list shall not be empty.

Upload In Pro

gress

The Upload In Progress attribute specifies the number of Upload Sequences currently active for this Domain. This
attribute shall be the number of ULSMs which exist for this Domain (see 10.1.4.2). The value zero indicates that no
Upload is currently in progress for this Domain.

Additional Detail

This attribute contains zero or more attributes whose meaning and type are defined by appropriate Companion Standards.
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10.1.2 Operations on Domains

The following services operate on Domain Objects:

1: 1990(E)

InitiateDownloadSequence allows an MMS client to begin a download sequence to load a Domain at an MMS server. This
service is described in 10.2.

DownloadSegment allows an MMS server to obtain elements of the download information. This service is described in

10.3.

TerminateDow
10.4.

InitiateUpload
service is desc

UploadSegmer]
in 10.6.

TerminateUpl

RequestDomainDownload is used by the MMS server to request that the MMS-client initiate a Download

the server. Th

RequestDomai
MMS server sj

LoadDomainC
may come fromn
This service is

StoreDomainC
a filestore (per]

DeleteDomain
resources. Thi

GetDomainAtt
Domain. This

pervice is described in 10.13.

nloadSequence allows an MMS server to terminate the download sequence. This service-is

Sequence allows an MMS client to begin the process of uploading the content of a specific ]
Fibed in 10.5.

it allows an MMS client to obtain a segment of the upload from the MMS sefver. This servic

adSequence allows an MMS client to terminate the upload sequence: This service is describe

s service is described in 10.8.

nUpload is used by the MMS server to request that the(MMS client initiate an Upload Seq
ecifying the contents of a named Domain. This servicé\is)described in 10.9.

bntent allows an MMS client to request that the MMS server take action to load a Domain. ]

b the server’s own filestore, or it may cause the sérver to obtain the load data from a third par
described in 10.10.

form an upload). This service is describéd in 10.11.

5 service is described in 10.12.

ributes allows an MMS client to request the MMS server to provide a list of the attributes of

10.1.3 Doma

State Diagrams

ontent allows an MMS client to request that the MMS server take action to transfer a Domd

In Figure 4, intermediaté states (states which exist only between an indication primitive and the responsg
between a reqiiest primitive and a confirm primitive) are indicated by boxes labeled Dn. While these states 4
the Domain mpy be ifrsuch a state for some period of time, and may be reported in the same manner as m

Domains which ate’ predefined or which come into existence through local means are restricted to the RE]

described in

Domain. This

e is described

d in 10.7.

Sequence for

uence for the

his load data
ty file server.

in content to

allows an MMS client to request'that the MMS server delete the specified Domain and reledse associated

the specified

primitive or
re trausitory,
pjor states.

ADY and IN-

USE states of

ons which are

currently bound to this Domaln (See clause 11 for information regarding the binding of Program Invocations to Domains.)
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NON-EXISTENT

Transitions of the State Diagram are as follows:

58

1
2
3
4
5
6
7
8
9

- InitiateDownloadSequence.indication

- InitiateDownloadSequence.response (+)
- InitiateDownloadSequence.response (-)
- DownloadSegment.request
- DownloadSegment.confirm (+) More Follows = true
- DownloadSegment.confirm (+) More Follows = false
- DownloadSegment.confirm (-)
- TerminateDownloadSequence.request Discard present
- TerminateDownloadSequence.confirm (+) or (-)

- A A
1 As 9,27
y
! 27
D1 > D9
, i
y
‘ 27
LOADING 8
A s
4 A
' 5
) 7 27
D2 »! INCOMPLETE >
6 27
Y 13
COMPLETE 27
12,27
10 P D3 I
26 25
14 27
- 11 D8 -
\ |
Y X 24
D4 - READY 18,30
16,28 - D7 |
15,29 17 19,31
| Y 27
20 > 22
D5 | IN-USE — D6
21,27 23,27
Figure—4——= Domaln State Diagram
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10 - TerminateDownloadSequence.request Discard not present
11 - TerminateDownloadSequence.confirm (+)
12 - TerminateDownloadSequence.confirm (-)
13 - TerminateDownloadSequence.request Discard present
14 - CreateProgramInvocation.indication

Program Invocation count = 0
15 - CreateProgramlInvocation.response (+)
16 - CreateProgramlInvocation.response (-)
17 - DeleteProgramInvocation.indication

Progfam Invocation count = t
18 - DeletleProgramInvocation.response (+)
19 - DeleleProgramInvocation.response (-)
ProgramInvocation.indication
am Invocation count > 0
ProgramInvocation.response (+) or (-)

aPrsoramInvocation.indication

£Togramanvocation.inQicaion

am Invocation count > 1
eProgramlnvocation.response (+) or (-)
eDomain.indication

eDomain.response (+)

eDomain.response (-)

.indication

.indication Program Invocation creation failed
.indication Program Invocation creation succeeded
.indication Program Invocation deletion succeeded
.indication Program Invocation deletion failed

nted Services

There are two|sets of services within Domain Management in which the services are required to occur in groups. These
are the Downlpad Sequence services and the Upload\Sequence services.

10.1.4.1 Dowhnload Sequence

The Domain Download Sequence may bé used to accomplish the creation and loading of Domain Content from the MMS
client to the MMS server. Although the.MMS client initiates this sequence by requesting the InitiateDowrloadSequence
Service, subsefjuent services are controlled by the MMS server. The MMS server shall issue zero or more DownloadSegment
Service requedts (as required) followed by a request for the TerminateDownloadSequence Service.

Since a Domajn may only lavé one Download Sequence active at any time, the Domain Name is sufficient o identify the
Download Seduence being performed. The MMS server shall maintain state information of the Download Sequence as
part of the stdte of the Domain.

If, during the kourse’of a Download Sequence, the association between the client and server is lost, the asso¢iated Domain
shall be deletbd and any partial transfer of information shall be lost. If the association is lost after conjpletion of the
Download Sequence, that is when the Domain is in the READY or IN-USE state, the Domain shall be unaffected by the
loss of association.

If, during the course of a Download Sequence, any of the service requests is cancelled, the responding MMS-user shall
refuse the cancel request unless it is able to maintain the integrity of the Domain. When the processing has progressed to
the point that the integrity of the Domain cannot be maintained if cancelled, the cancelable attribute of the Transaction
object shall be set to false.
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10.1.4.2 Upload Sequence

These services may be used to transfer the Domain Content from the MMS server to the MMS client. Upload is accom-
plished by the client requesting the InitiateUploadSequence service, zero or more UploadSegment services (as required),
and then a TerminateUploadSequence service, in that order.

If, during the course of an Upload Sequence, the association between the client and server is lost, the Upload Sequence
shall be terminated and the associated Upload State Machine (ULSM) shall be deleted. The Domain shall be unaffected.
Each successful InitiateUploadSequence service invocation shall create an ULSM which is identified by a unique (among
all active ULSMs on the association) ULSM ID. The ULSM shall be created and the ULSM ID assigned at the time
of the Initiate[tploadSequence by the MMS server. An ULSM may only be referenced via the assigned (ULSM ID, and
only over the apsociation through which it was assigned. The ULSM shall be deleted and the ULSM ID-reldased via the
TerminateUplopdSequence service, or when the association is aborted.

If, during the gourse of an Upload Sequence, any of the service requests is cancelled, the responding MMS-user shall
refuse the cancpl request unless it is able to maintain the integrity of the Upload State Machine. \When the processing has
progressed to the point that the integrity of the state machine cannot be maintained if cancelléd, the cancelable attribute
of the Transactjon object shall be set to false.

The MMS servjces for uploading a Domain are interdependent. This interdependérice”is specified by the Ypload State
Machines (ULYM) given in Figure 5.

» NON-EXISTENT |

A
A
1 3
10 Y
- U1
10
2 9 10
Y
10 8
- UPLOADING — U4
A
A
4 6
10 Y 7 8
- U2 L us >
5
Y
10 8
UPLOADED

Figure 5 - Upload State Machines

Key:

1 - InitiateUploadSequence.indication

2 - InitiateUploadSequence.response(+)
.3 - InitiateUploadSequence.response(-)

4 - UploadSegment.indication
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5 - UploadSegment.response(+) moreFollows = false
6 - UploadSegment.response(+) moreFollows = true
7 - UploadSegment.response(-)

8 - TerminateUploadSequence.indication

9 - TerminateUploadSequence.response

10 - Abort.indication or Abort.request

10.2 InitiateDownloadSequence Service

The Initiate[JownloadSequence service may be requested by the MMS client to instruct the MMS seryer|to create the
named Domajn and to begin its loading.

10.2.1 Strudgture

The structurq of the component service primitives is shown in Table 16.

Table 16 - InitiateDownloadSequence Service

Parameter Name Req | Ind_ [\Rsp | Cnf | CBB
Argument (COMP) | M. ) M(=)

Domain Name M™T M(=)

List Of Capabilities M M(=)

Sharable M | M(=)
Result(+) (COMP) S S(=)
Result(-) S S(=)

Error Type M | M(=)

10.2.1.1 Argument

This parameter shall convey the) parameters of the InitiateDownloadSequence service request.

10.2.1.1.1 Diomain Name

This parameter, of‘type Identifier, shall specify the name of the Domain (at the MMS server) which is to b¢ downloaded.

10.2.1.1.2 LIS apa

This parameter, of type character string, shall represent an implementation specific limitation on the resources of the
VMD which are to be part of this Domain. The list of capabilities becomes a defining element of the Domain. If the
list of capabilities is not valid and available within the resources of the VMD, an Error Response shall be returned. The
determination of valid and available is a local matter.

NOTE - The only capabilities which need to be included are those which must be specified in order that the MMS server can

properly perform this service request. It is preferable that this parameter not be used at all, since this promotes the greatest degress of
inter- operability. To indicate this, a list with zero elements should be specified.

61


https://iecnorm.com/api/?name=cca883d3816e5cff2b8e9dd531877f46

ISO/IEC 950

6-1: 1990(E)

10.2.1.1.3 Sharable

This parameter, of type boolean, shall specify if true that following loading the Domain may be used by more than one
Program Invocation concurrently. Such Domains are said to be sharable. The value false shall specify that the Domain
may be used by only one Program Invocation.

10.2.1.2 Resu

1t(+)

The Result(+) parameter shall indicate that the service request succeeded. The presence of this parameter shall indicate

that the MMS

10.2.1.3 Result(-)

The Result(-)
detail in clausg

10.2.2 Service

The MMS se
available. If t
set to true, ang

Capabilities parameter of the service request. The Assigned Application Asséciation attribute of the Domair

to reference th
the Domain s
References sh
The Domain C
other actions n
above condition

10.3 Down

'J
This service sHall be requested by the MMS server to request that a segment of download information be tx

the MMS clien

10.3.1 Structiyire

The structure

zmr shall verify that no Domain of the specified name exists, and that the list of capabilities
se conditions are met, the MMS server shall create a suitable, D6main with its MMS Deletafle attribute

server 16 ready to receive the load data.

arameter shall indicate that the service request failed. The Error Type parameter, which
17, provides the reason for failure.

b Procedure

place it in the LOADING state. The List of Capabilities attfibute shall be set to the value

b application association over which the request service-pfimitive was received. The Sharabls
11 be set to the value of the Sharable parameter of thevservice request. The List of Progras
1 be initialized to a list with zero elements. The Upload In Progress attribute shall be initia
ntent and List of Subordinate Objects shall be ifitialized to be empty. The MMS server shall
ecessary to prepare for the Download Sequencgy and then shall issue a Result(+) service priy
is are not met, the MMS server shall issue a Result(-) service primitive.

adSegment Service

k.

bf the component service primitives is shown in Table 17.

Table 17

DownloadSegment Service

s defined in

is valid and

bf the List of
shall be set
attribute of
m Invocation
ized to zero.
perform any
hitive. If the

ansferred by
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Parameter Name Req | Ind { Rsp | Cnf | CBB

Argument (COMP)

Domain Name

ZZ
00

—

(COMP)

B

—~

Result(+)
Load Data
More Follows

——

Result(-)
Error Type

Tn 20

TN £=Z

—
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Argument

This parameter shall convey the parameter of the DownloadSegment service request.

10.3.1.1.1

Domain Name

This parameter, of type Identifier, shall specify the Domain which is to be loaded. The Domain shall be in the LOADING

state.

10.3.1.2 Res

The Result(+)
service specifi

10.3.1.2.1

This paramets
externally end
process, the N
provide transf]

NOTE

as a result of an

10.3.1.2.2 Mdgre Follows

This paramet
transmitted fo
string.

10.3.1.3 Res
The Result(-)

detail in clauge 17, shall provide the reason for failure.

10.3.2 Servig

The respondiry]
create and seg
of the Load Ds
remains more|
data to transn

Load Data

ilt(+)

parameter shall indicate that the service request succeeded. A successful result shall return
parameters.

r shall contain the information to be downloaded. This parameter shall be either an octe
bded value. The MMS server shall use this information to construct the Domain Content. A

brmation services for this data.

MMS makes no requirements regarding the nature of the information in Load Data. Load Data may ha
Upload Sequence (see 10.5) or as a result of a target device sperifi¢ programming function (such as an APT

br, of type boolean, shall indicate whether (true) or not (false) any additional load data 1

11t(-)

parameter shall indicate that the service request failed. The Error Type parameter, which

e Procedure

g MMS-user, shall prepare load data for transmission to the requesting MMS-user. The prog
ment the-load data shall be a local matter. If there is such load data to transmit, it shall bec

the following

string or an
s part of this

[MS server shall create and assign values to all the subordinate/objects of this Domain. MMS does not

Ve been created
post-processor).

emains to be

r the Domain named in the Download Seguence. This parameter shall be false if Load Data i a zero length

is defined in

edure used to
bme the value
whether there

ta parameter and the More Follows parameter shall be set equal to true or false, according to
load data to be transmitted on a subsequent DownloadSegment service response. If there is
hit the respondmg MMS-user shall issue a Resu]t(+) with a zero length smng as the value of

Parameter an8

the content of the Domam belng downloaded it shall issue a Result( ) responﬂe to the service request

no more load
he Load Data

ich invalidates

The requesting MMS-user shall receive the load data segments and interpret the load data according to a Domain-specific
format, storing them as appropriate. If More Follows is false, the Domain shall be placed in the COMPLETE state following

completion of

this service. If More Follows is true, the Domain shall remain in the LOADING state.
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10.4 TerminateDownloadSequence Service

The TerminateDownloadSequence service shall be requested by the MMS server to indicate to the MMS client that the
Download Sequence is complete.

10.4.1 Structure

The structure of the component service primitives is shown in Table 18.

Table 18 - TerminateDownloadSequence Service
Parameter Name Req | Ind | Rsp | Cnf | CBB
Argument (COMP)| M | M(=)

Domain Name M | M(=)
Discard C |C(=)
Result(+) (COMP) S 1S¢=)
Result(-) S | S(=)
Error Type M I M(=)

10.4.1.1 Argument

This parameter shall convey the parameters of the TerminateDownloadSequence service request.

10.4.1.1.1 jomain Name

This paramgter, of type Identifier, shall specify the Domain whose Download Sequence is to be terminate. The Domain
shall be in the LOADING, COMPLETE, or INCOMPLETE state.

10.4.1.1.2 iscard

This paraméter, of type ServiceError, shall indicate if present that the downloaded Domain has been deleted. If the
Domain hag been deleted, this parameter shall provide an indication of the problem encountered. Infthat case, the
Download Séquence shall have been aborted and the MMS server shall have discarded any portion of the Jomain Content
which has been received: Otherwise, the downloaded Domain Content shall be retained and the Domain |shall be placed

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not supply service
specific parameters.
10.4.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined in
detail in clause 17, shall provide the reason for failure.
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10.4.2 Service Procedure

The MMS server shall request the TerminateDownloadSequence service following completion of the Download Sequence
or following detection of an unrecoverable error (by either the client or the server) during the download process.

If the MMS server has detected an unrecoverable error in the course of the Download Sequence, it shall provide the Discard
parameter describing the error. If the MMS client has provided a Result(-) to a DownloadSegment request (10.3.2), the
MMS server shall provide a Discard parameter indicating that the error was detected by the MMS client. If the server
has successfully completed the Download Sequence (and therefore has not set the Discard parameter) and the MMS
client indicates f : Z e w : equence has
succeeded. Othe¢rwise the Download Sequence shall have falled

If the Downloadl Sequence has succeeded, the Domain shall be placed in READY state. If the Download Sequence has
failed, any load|data shall be discarded and the Domain shall be deleted.

10.5 InitiateYploadSequence Service

The MMS client may request the InitiateUploadSequence service to instruct the MMS server to prepare t¢ upload the
Domain of the gpecified name.

10.5.1 Structufe

The structure of the component service primitives is shown in Table 19:

Table 19 - InitiateUploadSequence Service
Parameter Name Req | Ind | Rsp | Cnf | CBB
Argument (COMP)| M | M(=)
Domain Name M | M(=)

Result({+) (COMP) S |S(=)
ULSM ID M | M(=)
List Of Capabilities M | M(=)

Result(-) S |S(=)

Ercor Type M | M(=)

10.5.1.1 Argurr\ent

This parameter shall convey the parameter of the InitiateUploadSequence service request.

10.5.1.1.1 Domain Name

This parameter, of type Identifier, shall specify the name of the Domain whose content is to be transferred to the MMS
client (uploaded).
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10.5.1.2 Resu

6-1: 1S90(E)

It(+)

The Result(+) parameter shall indicate that the service request succeeded. Returning this parameter shall also indicate
confirmation that the MMS server is ready to participate in the Upload Sequence.

10.5.1.2.1 ULSMID

This parameter, of type integer, shall specify the ULSM object which is created as a result of this request.

10.5.1.2.2 Lis

This paramete)
definition of th

NOTE
properly perform

operability. To in

10.5.1.3 Resujt(-)

The Result(-) g
detail in clausd

10.5.2 Servict

Upon receipt o
is in the READ
integer to it. T]
other actions a|

NOTE
during the time
tation of the uplg

10.6 Upload

Of Capabilities

. of type list of character string, shall identify the list of capabilities which were usedin-th
s Domain.

The only capabilities which need to be included are those which must be specified in ordér)that the M}
this service. It is preferable that this parameter not be used at all, since this prometes-the greatest d
dicate this, a list with zero elements should be specified.

arameter shall indicate that the service request failed. The Brror Type parameter, which
17, shall provide the reason for failure.

2 Procedure

F the InitiateUploadSequence indication primitive,sthe MMS server shall verify that the spec

ne Upload In Progress attribute of the Domain-shall be increased by 1. The MMS server shall t4
re necessary to prepare to upload the specified Domain.

If an Upload Sequence is undertaken for a Demain which is in the IN-USE state, the Domain Content mz
the Upload Sequence is being performed, This may result in incomplete or inconsistent data being uplog
bad in this situation is a local matter.

Segment Service

This service
Domain by th

10.6.1 Struct

The structure

y be invoked by the:MMS client to request the transfer of a segment of upload data from
MMS server.

re

bf the component service primitives is shown in Table 20.

Table 20 UploadSegment Service

b creation or

MS server can
bgree of inter-

s defined in

fied Domain

Y or the IN-USE state. If this condition is met, the MMS server shall create a ULSM and asgign a unique

ke whatever

y be changing
ded. Interpre-

the specified
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Table 20 (Cont.)

UploadSegment Service

1: 1990(E)

10.6.1.1

This parameter

10.6.1.1.1

This parametes
uploaded is imj
shall be return

10.6.1.2 Res
The Result(+)
also be returne
10.6.1.2.1
This parameten
or an externall

10.6.1.2.2 Mo

This parameter
cocmplete the U

Parameter Name Req | Ind | Rsp | Cnf | CBB
Argument (COMP)| M | M(=)

ULSM ID M I M=)
Result(+) (COMP) S |S(=)

Load Data M M(=)

More Foliows M | M(=)
Result(-) S |S(=)

Error Type M | M(=)

Argument

shall convey the parameter of the UploadSegment service request.

UL$M ID

, of type integer, shall specify the instance of the ULSM/which controls this transfer. The I

Domain to be

licitly identified by this parameter. If this parameter does not match an active ULSM, a Result(-) response

bd.

uft(+)
rameter shall indicate that the service ®equest succeeded. In this case, the following two par:

.

Load Data

shall contain the requested-Joad data from the MMS server. This parameter shall be either a
b encoded value.
e Follows

, of type botlean, shall indicate whether (true) or not (false) more load data remains to be t
pload Sequence. This parameter shall be false if Load Data is a zero length string.

10.6.1.3 Resu

imeters shall

h octet string

ransferred to

lt(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined in

detail in clause

17, shall provide the reason for failure.

10.6.2 Service Procedure

The MMS server shall provide the content of each upload segment such that it is formatted for receipt as load data in a
later DownloadSegment (download) service. If the load data cannot be placed in this format, an Result(-) response shall
be returned. If the end of the load data has been reached in this sequence, the MMS server shall return More Follows

equals false as

part of its response.
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10.7 Termin

ateUploadSequence Service

An MMS client may use the TerminateUploadSequence service to request that the MMS server terminate an Upload
Sequence. In particular, the TerminateUploadSequence service causes the corresponding ULSM to be deleted, whether or

not the service

completed or was successful.

10.7.1 Structure

The structure

10.7.1.1

This paramete

10.7.1.1.1 UL

This paramete|
this value doeq

10.7.1.2 Resl
The Result(+)

nated successf]

10.7.1.3 Resuyit(-)

of the component service primitives is shown in Table 21

Argument

Table 21 TerminateUploadSequence Service

Parameter Name Req | Ind | Rsp | Cnf | CBB
Argument (COMP)} M | M(=)

ULSM ID M | M(=)
Result(+) (COMP) S (hS(=)
Result(-) S |[S(=)

Error Type M | M(=)

r shall convey the parameter of the TerfdinateUploadSequence service request.

SM ID
r, of type integer, shall identify the instance of the ULSM whose Upload Sequence is to be t4
not match a valid instance-of an existing ULSM, a Result(-) response shall be returned.
It(+)

barameter shalllindicate that the service request succeeded, implying that the Upload Sequen|
illy. A successful result does not supply service specific parameters.

The Result(-)

detail in clause

rminated. If

ce has termi-

aramele sha a e g De
17, shall provide the reason for failure.

10.7.2 Service Procedure

is defined in

The MMS client shall request the TerminateUploadSequence service following completion of the Upload Sequence or
following an error reported by the MMS server in a Result(-) response to a UploadSegment service. The Upload In Progress
attribute of the Domain shall be decreased by one (1). Following either the successful or unsuccessful compietion of this
service, the ULSM shall be deleted. If the MMS server detects a problem in the Upload Sequence, it shall return an Result(-
) response. Such a response shall be returned, for instance, if the MMS client requests the TerminateUploadSequence
service before the MMS server has returned the More Follows parameter with a value equal to false.
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10.8 RequestDomainDownload Service

The RequestDomainDownload service may be used to request that the responding MMS-user initiate a Download Sequence
with the requesting MMS-user.

10.8.1 Structure

The structure of the component service primitives is shown in Table 22.

Table 22 - RequestDomainDownload Service

nd ! Rs

(9]
2
O
w
w

Parameter Name R

®
£
o

Argument (COMP)
Domain Name
List Of Capabilities

22222
zzzZZ
OO0

Sharable
File Name
Result(+) (COMP) S |S(=)
Result(-) S |S(=)
Error Type M | M(=)

10.8.1.1 Argument

This parametet shall convey the parameters of the RequestDomainDownload service request.

10.8.1.1.1 Domain Name

This parametet, of type Identifier, shall specify the name of the Domain which is to be downloaded.

10.8.1.1.2 List Of Capabilities

This parametef, of type list of tharacter string, shall be used in the subsequent InitiateDownloadSequence setvice request.

10.8.1.1.3 Sharable

This parametef, of type boolean, shall indicate if true that the Domain may be used by multiple Program|Invocations.
Such Domains|are'said to be sharable. Otherwise, the Domain may be used by only one Program Invocationl

10.8.1.1.4 File Name

This parameter, of type FileName, shall specify the name of the file (as known by the responding MMS-user) containing
the information to be loaded. If the named file does not exist or cannot be accessed, a Result(-) response shall be returned.
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10.8.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded, confirming that the specified file has been

loaded. A succ

essful result does not supply service specific parameters.

10.8.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined in

10.8.2 Servici

The respondin,
quence service
received in the

If the load is ¢
RequestDomai

shall be refiect

NOTE
progressed to th

mainDownload ']

e Procedure

b MMS-user shall perform the RequestDomainDownload service by requesting the Initiate

bd in a Result(-) response to the RequestDomainDownload service.

A request to cancel a RequestDomainDownload service may require very complex processing if the
L point where a Domain has been created. It is a local matter when to set the cancelable attribute of t
ransaction Object to false.

10.9 RequestDomainUpload Service

This service al
be uploaded to

10.9.1 Struct

The structure

70

the responding MMS-user.

Hre

bf the component service primitives is shown in Table 23.

Table-23 RequestDomainUpload Service

as described in 10.2. The values of the Domain Name, List Of Capabilities and Sharable
indication service primitive shall be used as the values of the parameters(of-the same 1
InitiateDownloadSequence service. The value of the File Name parameter shall be used asthé source of the

ows an MMS-user to request that the contents’éf a specified Domain located at the requestir

DownloadSe-
parameters
ame for the
load data.

mpleted successfully, then the Result(+) parameter in the response primitive shall indicate success of the
hDownload service. If any element of the Download Sequence returns\a Result(-) response, Y

hat response

procedure has
he RequestDo-

g MMS-user

Parameter Name Req | Ind | Rsp | Cnf | CBB
Argument (COMP)| M | M(=)
Domain Name M | M(=)
File Name M | M(=
Result(+) (COMP) S |S(=)
Result(-) S |S(=)
Error Type M I M(=)
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10.9.1.1 Argument

This paramete

10.9.1.1.1 Dol

This paramete

10.9.1.1.2 File

This paramete]
the Domain uy

10.9.1.2 Resuylt(+)

The Result(+)
specific param
10.9.1.3 Rest

The Result(-)
detail in claus¢

10.9.2 Service Procedure

The respondin
the named file
be reflected in

NOTE

gressed to the p
RequestDomain]

10.10 Loadl

The LoadDom
filestore or fro
employs MMS

10.10.1  Strug

The structure

r shall convey the parameters of the RequestDomainUpload service request.

main Name

1, of type Identifier, shall identify the Domain whose contents are to be uploaded.

1: 1990(E)

> Name

Ir, of type FileName, shall specify the file name as known by the responding MMS-user to\be
load. If this file cannot be accessed, a Result(-) response shall be returned.

parameter shall indicate that the service request succeeded. A successful result does not 1
bters.

1(-)

barameter shall indicate that the service request failed. The Error Type parameter, which
t 17, shall provide the reason for failure.

b MMS-user shall perform the Upload Sequence‘as described in 10.5 and store the resulting
If the service request in the Upload Sequencé’returns a Result(-) response, that Result(-) 1
a Result(-) response to the RequestDomainUpload service request.

A request to cancel a RequestDomainUpload service may require very complex processing if the prod
bint where an Upload State Machine has been created. It is a local matter when to set the cancelable
Upload Transaction Object to false.

DomainContent Service

hinContent service may.\be used by the MMS client to request that the MMS server load a filg
n a third party into a designated Domain. A typical sequence of operations involving a thirg
services is shown.in Figure 6:

ture

of the domponent service primitives is shown in Table 24.

used to store

eturn service

is defined in

load data in
esponse shall

ledure has pro-
httribute of the

from its own
| party which
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MMS client MMS server Third Party
LoadDomainContent ——
request
RequestDomainDownioad
request —
- InitiateDownloadSeq
request
InitiateDownloadSeq —
response
DownloadSegment —
request
- DownloadSegment
response
TerminateDownloadSeq | .=~
request
<%, | TerminateDownloadSeq
response
- RequestDomainDownload
response
- LoadDomainContent
response
Figure 6 - LoadDomainContent
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10.10.1.1  Arg

This paramets

Table 24

LoadDomainContent Service

Parameter Name

5
o

Cnf

ISO/IEC 9506-1: 1990(E)

Argument
Domain Name
List Of Capabilities
Sharable
File Name
Third Party

Result(+)

Result(-)
Error Type

czzzzZ
DO

cZIIZLLL

zon

10.10.1.1.1 Domain Name

This paramete

10.10.1.1.2 L

This parametgr, of type list of character stririg, shall indicate the capabilities to be used in the creation

Domain.

10.10.1.1.3 §

This paramet
concurrently.

10.10.1.14 F

This parametsg

st Of Capabilities

r shall convey the parameters of the LoadDomainContent service request.

r, of type Identifier, shall specify the name of'the Domain which is to be loaded.

ey, of type booledn, shall indicate if true that the Domain can be used by several Prograr
Dtherwise, the'Domain can be used by only one Program Invocation.

r, of 'type FileName, shall specify the name of the file containing the information to be loaded.

pf the named

h Invocations

10.10.1.1.5 Third Party

This parameter, of type ApplicationReference, shall specify the application reference of the Application Process through
which the named file may be accessed. Support of processing for this parameter is an implementation option which shall
be implemented if support for the TPY parameter conformance building block is claimed. If it is implemented, its use is
a user option. If this parameter is absent, the MMS server shall attempt to access the requested file directly.
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10.10.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded, confirming that the specified file has been
loaded. A successful result does not supply service specific parameters.

10.10.1.3 Res

ult(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined in
detail in clause 17, shall provide the reason for failure.

10.10.2 Servi

The respondin

a) verify that no Domain of that name exists;

b) create ang initialize a Domain following the service procedure described in 10.2.2.

c) if a third jparty is specified, establish an association with that application if nonelexists; thereafter takd
action to ¢ause the named Domain to be obtained and loaded.

d) if no third party is specified, perform the necessary steps to obtain the file through local means and lo
specified Domain.

e) if loading|is successful, place the Domain in the READY state.

If a third party is specified and the responding MMS-user is unabl}é\to establish or maintain an association W

party, a Result

If the load is ¢
a Result(-) res;j

NOTE
to the point wh
Transaction Obj4

10.11 Store

ce Procedure

t MMS-user shall perform the LoadDomainContent Service as follows:

-) response shall be returned.

mpleted successfully, a Result(+) response primitive shall be issued. If the load is not completed
onse primitive shall be issued.

A request to cancel a LoadDomainContent)service may require very complex processing if the procedure }

re a Domain has been created. It is a“ocal matter when to set the cancelable attribute of the LoadD}
tct to false.

DomainContent Service

b appropriate

hd it into the

rith the third

successfully,

has progressed
omainContent

This service allows an MMS client-te request that the contents of a specified Domain at the MMS server ble stored in a

file on a filestd

the LoadDomfInContent service.”A typical sequence of operations involving a third party which employs MM

shown below i

10.11.1 Struc

re. "Storing" a Domain requires whatever processing is necessary such that it may be loade

Figure 7:

fure

H later using
[S services is

The structure bf
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MMS client MMS server Third Party
StoreDomainContent —
request
RequestDomainUpioad
request —>
- TnitrateUploadSeq
request
InitiateUploadSeq —
response
-~ UploadSegment
request
UploadSegment —
response
-~ TeérminateUploadSeq
request
TerminateUploadSeq —
response
o d RequestDomainUpload
response
—-— StoreDomainContent
response
Figure 7 - StoreDomainContent
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Table 25

StoreDomainContent Service

10.11.1.1 A:j:lment

This parame

10.11.1.1.1 :I
This parametdr, of type Identifier, shall identify the Domain whose contents are to be stored to a file.

10.11.1.1.2 Flle Name

This parametdr, of type FileName, shall identify the-file in which the Domain is to be stored.

Parameter Name Req | Ind | Rsp | Cnf | CBB
Argument (COMP)| M | M(=)

Domain Name M | M(=)

File Name M | M(=)

Third Party U [U(=) TPY
Result(+) (COMP) S |S(=)
Result(-) S |S(=)

Error Type M | M(=)

main Name

10.11.1.1.3 Third Party

shall convey the parameters of the StoreDomainContent service request.

This optional parameter, of type ApplicationReference, shall identify the third party on which the filestore yesides which

is to receive the contents of the naméd Domain. The presence of this parameter is an implementation optio
be implemented if support of the/TPY parameter conformance building block is claimed. If TPY is implem

n which shall

tnted, its use

is a user option. If this paraméteris absent, the responding MMS-user shall attempt to store the content of the Domain
directly in the| specified file,

10.11.1.2 Result(+)

The Result(+)|parameter shall indicate that the service request succeeded. A successful result does not 1
specific parameters.

eturn service

10.11.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined in
detail in clause 17, shall provide the reason for failure.
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10.11.2 Service Procedure

If a Third Party is specified, the responding MMS-user shall establish an association with that application if none exists.
If a Third Party is specified and the responding MMS-user is unable to establish or maintain an association with the
third party, a Result(-) response shall be returned. The responding MMS-user shall take appropriate action to cause the
contents of the Domain to be stored in the indicated file.

If the upload is completed successfully, then the result parameter in the response primitive shall be provided and shall
indicate success of the StoreDomainContent service. If the upload is not completed successfully, then the Result(-) response
shall be returned.

NOTE - A request to cancel a StoreDomainContent service may require very complex processing if the(procedure has pro-
gressed to the ppint where an Upload State Machine has been created. It is a local matter when to set the canceldble attribute of the
StoreDomainUpload Transaction: Object to false.

10.12 DeleteDomain Service

The DeleteDorain service may be used to request that an MMS server delete the specified Domain.

10.12.1 Strudgture

The structure pf the component service primitives is shown in Table 26.

Table 26 -~ DeleteDomain. Service

Parameter Name Req | Ind | Rsp | Cnf | CBB
Argument (COMP)| M |M(=)
Domain Name M | M(=)
Result(+) (COMP) S |S(=)
Result(-) S |[S(=)
Error Type M | M=)

10.12.1.1  Argument

This parameter shall convey the parameter of the DeleteDomain service request.

10.12.1.1.1 Domain Name

This parameter, of type Identifier, shall specify the name of the Domain which is to be deleted.

10.12.1.2 Result(+)

The Result(+) parameter shall indicate that the Domain was successfully deleted. A successful result does not supply
service specific parameters.
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10.12.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type, which is defined in detail in clause
17, shall provide the reason for failure.

10.12.2 Serv

ice Procedure

The MMS server shall venfy that the spec1ﬁed Domain exists, that its MMS Deletable attribute is true, that it is in the

READY state

designated Domain. As a part of th1s actlon 1t shall delete all objects subordlnate to the Domam regardless d

MMS-Deletab
objects subord|
Condition obje
(see 15.1.1.1).

NOTE
be bound to the
Invocation is de)

10.13 GetD
The GetDoma
specified Dom

10.13.1 Strud

The structure

e attribute of these objects is true or not, and it shall set the reference attribute of the opjects
nate to this Domain to UNDEFINED. In particular, the Monitored Variable Reference’attribu
ct which refers to an MMS variable object subordinate to this Domain shall be changed to

If the service cannot be performed, a Result(-) response shall be returned.

Domain. Hence, Domains which are currently in use by some Program Invocatiofi cannot be deleted un
eted.

pmainAttribuies Service

nAttributes service may be used to request that an MMS sexver return the attributes associ
hin.

fture

of the component service primitives is shown-in/Table 27.

Table 27 GetDomainAttributes Service

Parameter Name Req | Ind | Rsp | Cnf | CBB

Argument
Domain Name

(COMP)

=Z
=Z
o0

—

—~

Result(+)
List Of Capabilities
State
MMS Deletable
Sharable

(COMP)

wowonwonon

The requirement that the Domain be in the READY state is equivalent to the requiréement that no Prog

hall delete the
f whether the
which refer to
e of an Event

UNDEFINED

ram Invocation
il the Program

iated with the

EIZIZIZIZOn

[ — — — ——

List Of Program Invocations

IUpload In Progress
T =)

Result(~)
Error Type

—

I »m
0 EZZIZIZIZO

~—

10.13.1.1 Argument

This parameter shall convey the parameter of the GetDomainAttributes service request.
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10.13.1.1.1 Domain Name

This parameter, of type Identifier, shall specify the name of the Domain whose attributes are requested.

10.13.1.2 Result(+)

The Result(+) parameter shall indicate that the Domain exists and that its attributes are provided in the response.

10.13.1.2.1 List Of Capabilities

This parameter, pf type list of character string, shall specify the capabilities used in the creation of this Dgmgin.

10.13.1.2.2 State

This parameter, ¢f type DomainState, shall specify whether the Domain is in the LOADING, COMPLETE, INCOMPLETE,
READY, IN-USH, or one of the transition states D1 through D9.

10.13.1.2.3 MMS Deletable

This parameter, pf type boolean, shall indicate whether (true) or not (false) the Domain may be deleted.

10.13.1.2.4 Sharable

This parameter, jof type boolean, shall indicate whether (true) or not (false) the Domain may be simultaneoufkly used by
more than one Program Invocation.

10.13.1.2.5 List|Of Program Invocations

This parameter, jof type list of Identifier, shall specify theiProgram Invocations which are linked to this Domjain. If the
Domain is not sharable. there shall be at most one such’/Program Invocation. If the Domain is not in the INJUSE state,
in the state D5 or in the state D6, this list shall be empty.

10.13.1.2.6 Uplopad In Progress
This parameter, [of type integer, shall indicate the number of Upload Sequences currently active for this Dqmain. The
value zero indicdtes that no upload is in,progress.
10.13.1.3 Result(-)

The Result(-) parameter shall-indicate that the service request failed. The Error Type parameter, which i defined in
detail in clause 17, shall provide the reason for failure.

10.13.2 Servlcﬁ Procedure

The MMS server shall verify that the specified Domain exists. It shall return the values of the attributes of the Domain
as values of the corresponding Result(+) parameters. If the Domain does not exist a Result(-) response shall be returned.

NOTE - The List Of Subordinate Objects attribute is not included in the response. The names of these objects may be obtained
using the GetNameList Service, specifying Domain-specific scope and naming this Domain (see 9.4).

11 Program Invocation Management Services
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The MMS model of the Virtual Manufacturing Device (VMD) described in clause 7 introduces four abstract elements:

Executive function, Capabilities, Program Invocations, and Domains.

This clause covers the operations

on Program

Invocations. Program Invocations may be dynamic in nature, coming into existence and being removed from the system
either by MMS services or by local action. Program Invocations may also be predefined within the VMD. Services are
provided to allow an MMS client to affect the behaviour of Program Invocations.

11.1 The Program Invocation Object

environment.
Domains toget]

thaoncht of as
tnougnt o1 as g

operations is a
Program Invoq
of the Progran

has "completed".

execution agai
non-reusable.

their executiorn].

11.1.1 The P

Object: Progral

Key Attjy
Attribu{

Attribut
Attribuf
Attribuf
Attribut
Constraj

At{

Atd

Aty
Attribuf
Attribuf

t is elther predeﬁned or created elther by MMS services or bv local actlon It is compose
er with control information necessary for its execution. The execution of a ProgTam Invo
time series of fundamental oper ations of the .uldcu_yulg; device. Further definition of\these
local matter. In this time history of a Program Invocation, there is one distinguished state
ation is ready for execution but has not yet begun execution. This state is refexred to as th

Invocation. Some Program Invocations also have a distinguished state in whieh the Progra

Program Invocations which reach this state have accomplished their ptrpose and cannot
1. This state is called UNRUNNABLE, and Program Invocations which nbrmally reach this st:
Program Invocations which are reusable will return to the IDLE statefollowing the normal

ogram Invocation Object Model

m Invocation

ibute: Program Invocation Name

e: State (IDLE, STARTING, RUNNING, STOPPING,'STOPPED,
RESUMING, RESETTING, UNRUNNARILE)

List Of Domain References

MMS Deletable (TRUE, FALSE)

Reusable (TRUE,FALSE)

Monitor (TRUE, FALSE)

nt: Monitor TRUE

ribute: Event Condition Reference

ribute: Event Action Refexrence

ribute: Event Enrollment-/Reference

e: Execution Argument

e: Additional Detail

e
e:
e
e:

Program Invocation Name

The Program I
the rules for tH

State

nvocation Name.shall be the principal identifier of the Program Invocation. It shall be formed
e specification*of Object Names as described in 7.4 and 7.3.2.

NOTE 1
which is defined by this part of ISO/IEC 9506. Companion Standards may define representations for additional elements of the control
information as appropriate for their application areas. In particular, for Program Invocations which are implemented through a sequential

procedural programming language, the concepts of "beginning of program”,

e—multi-tasking
d of a set of
ation can be
fundamental
in which the
e IDLE state
m Invocation
be placed in
hte are called
tompletion of

according to

iagrams, the

The State attribute is the only element of the control information necessary for the execution of this Program Invocation

"o

control information.

IDLE

This state shall denote the condition of a Program Invocation at a time before it is placed in operation.

NOTE 2

80

end of program” and "program step” may be added to the

If the Program Invocation is implemented through a sequential procedural programming language, this state may
correspond to the "beginning of the program".
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RUNNING

This state shall denote the condition of a Program Invocation during its execution. Further definition of "execution" is a
local matter. However, RUNNING is usually associated with a process which changes the constituent elements of at least
one of its subordinate Domains.

This state shall denote a condition in which the Program Invocation is at an intermediate state between the onseu of
execution and pempletic QWYX —OXe 0 ceased-and-the-eonstituent—elements—ofthe—suberdinateqDomains are

no longer chanking due to the actlon of thls Program Invocatlon

UNRUNNABLE

This state sha]l denote a condition in which the Program Invocation may no longer be executed, but has [not yet been
deleted. This ptate may be reached by the completion of the Program Invocation if the Réusable attribute is false or
through explicit MMS service action or through other local action.

STARTING

This state shal]l be a transitory state of the Program Invocation between the IDLE and the RUNNING states. If the
Program Invocation is placed in the RUNNING state through the action of the MMS Start service, this statg corresponds
to the time betfween the receipt of the Start service indication primitive and the issuance of the Start sertyice response
primitive. While in the STARTING state, the VMD may perform one or more initialization procedures which may be
locally defined pr may be required by Companion Standards.

STOPPING

This state shal| be a transitory state of the Program Invocation between the RUNNING and the STOPPED states. If the
Program Invocation is placed in the STOPPED state through-the action of the MMS Stop service, this state| corresponds
to the time between the receipt of the Stop service indication primitive and the issuance of the Stop service response
primitive. While in the STOPPING state, the VMD may perform one or more stopping procedures which mlay be locally
defined or may|be required by Companion Standards!

RESUMING

This state shall be a transitory state of thé Program Invocation between the STOPPED and the RUNNING $tates. If the
Program Invocation is placed in the RUNNING state through the action of the MMS Resume service, this statd corresponds
to the time betyeen the receipt of the Resume service indication primitive and the issuance of the Resume seryice response
primitive. While in the RESUMING state, the VMD may perform one or more resumption procedures which njay be locally
defined or may|be required by Companion Standards.

RESETTING

This state shall be a transitory state of the Program Invocation between the STOPPED state and the IDLE|state. If the
Program Invocation(is)placed in the IDLE state through the action of the MMS Reset service, this state corregponds to the
time between the recelpt of the Reset service indication pnmltlve and the i issuance of the Reset service resporjse primitive.
While in the RES Vv EBT : egure S

may be required by Compamon Standards

List Of Domain References

This attribute shall be a list of references to the Domains which compose this Program Invocation. The list shall contain
at least one entry.

MMS Deletable

This attribute shall indicate whether (true) or not (false) the Program Invocation can be deleted using the DeleteProgram-
Invocation service.
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Reusable

This attribute shall indicate whether (true) or not (false) the Program Invocation will return to the IDLE state following
normal completion of its execution. If false, the Program Invocation will move to the UNRUNNABLE state following
normal execution.

Monitor

This attribute shall indicate whether or not program monitoring is in effect for this Program Invocation. A Program
Invocation whjich is being monitored uses i mg MMS-user
5 listed below.

If the Monitor|attribute is true, the Program Invocation shall have an attribute which is a referénce to an Event Condition

Condition Name attribute value shall be equal to the Program Invocation object’s Progrgm Invocation
Name atfribute value;

b) the Even} Condition Class attribute value shall be equal to MONITORED;

¢) the State attribute shall be IDLE;

d) the Enabled attribute shall be true;

e) Monitorefl Variable Reference shall be equal to UNSPECIFIED ‘(specifying that the Program Invocation is in the

RUNNING state);

f)  the List ¢f Event Enroliment Reference attribute shall contain the reference to the following defined Event Enrollment
object;

g) the MMSY Deletable attribute shall be true;

h)  the Priomity attribute shall be normalPriority;

i) the Severity attribute shall be normalSeyerity;
j) the Alari Summary Reports attribute shall be false;

k) the Evalpation Interval attribute shall be a local matter.

Event Action Reference

If the Monitoy attribute is true, the Program Invocation has an attribute which is a reference to an Event] Action object
(see 15.1.2) with the following attributes:

a) the Event Action Name attribute shall be equal to the Program Invocation object’s Program Invocation Name attribute;
b) the MMSf Déletable attribute shall be true;

c) the Confirmed Service Request attribute is the GetProgramInvocationAttributes service;
d) the List Of Modifier attribute shall be empty;

e) the List Of Event Enrollment Reference attribute shall contain a reference to the single Event Enrollment which
follows.

Event Enrollment Reference

If the Monitor attribute is true, the Program Invocation shall have an attribute which is a reference to an Event Enrollment
(see 15.1.3) with the following attributes:

a) the Event Enrollment Name attribute shall be equal to the Program Invocation object’s Program Invocation Name
attribute;
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b)
c)
d)
e)
f)
created,;
g) the Notific
h)  the Event
iy  the Durati
i)  the Client /
service;
k) the Alarm
1
Execution Argu

This attribute §
Program Invoca
string when the
this attribute.

ISO/IEC 8506-1: 1990(E)

the MMS Deletable attribute value shall be true;
the Event Enrollment Class attribute shall be NOTIFICATION;
the Event Condition Reference attribute references the Event Condition described above;

the Event Condition Transitions attribute shall contain the sole element ACTIVE-TO-IDLE;

the Application Association Local Tag attribute shall specify the association over which the Program Invocation was

htion Lost attribute shall be false;

A\ ction Reference attribute shall reference the Event Action described above;

Application attribute shall reference the client application which has invoked the CreateProgra

Acknowledgement Rule attribute shall be NONE;

the State dttribute shall be IDLE.

ment

hall contain a character string or an externally coded parameter appropriate to the exec
tion. It may be set by either the Start service or by thesResume service. It shall initially be s
Program Invocation is created. Subsequent execution‘of the Program Invocation may change

Additional Detafi

This attribute

11.1.2 Operati
The services wh

CreateProgram]

a[xl
shall allow for additional attributes to be.added by Companion Standards.

bns on Program Invocations
ich operate on Program Invocations objects are listed below.

Invocation

A client may use this service to créate a new Program Invocation object at a VMD. This service is described

DeleteProgram]

A client may use this service to delete a Program Invocation object at a VMD. This service is described in 11.3.

Start

nvocation

n attribute shall be determined by the corresponding parameter of the CreateProgramInvocdtion service;

mInvocation

tion of this
to a empty
the value of

in 11.2.

A client may us

into the RUNNIN

Stop

G state. This service is described

in 11.4.

Proo

e bo transition

A client may use this service to cause a Program Invocation which is in the RUNNING state to transition to the STOPPED
state. This service is described in 11.5.

Resume

A client may use this service to cause a Program Invocation which is in the STOPPED state to transition to the RUNNING
state. This service is described in 11.6.

Reset
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A client may use this service to cause a Program Invocation which is in the STOPPED state to transition either to the
IDLE state or to the UNRUNNABLE state. This service is described in 11.7.

Kill

A client may use this service to terminate a Program Invocation by causing it to transition to the UNRUNNABLE state.
This service is described in 11.8.

GetProgramInvocationAttributes

A client may yse this service to determine the attributes of a Program Invocation, its state, and its list of Domhpin references.
This service i described in 11.9.

11.1.3 Progrnam Invocation State Diagram

NOTE - In Figure 8, some intermediate states (states which exist only between an indicationprimitive and a response primitive)
may be reportefd as proper states of the Program Invocation. This is because, in general, the transition may take an appreciable time.
The states narhed "Pn" are not reported in the GetProgramlnvocationAttributes service sirce the CreateProgramlInvpcation and the
DeleteProgram|nvocation services are defined as atomic (non-interruptible) and therefore appear to be instantaneous to the MMS client.
In order to keep the diagram simple, the intermediate states of the Kill service are not shown/ These intermediate states pre not reported
since the Kill sprvice procedure is defined as atomic (non-interruptible), and therefore its-effect appears to be instantaneous. The effects
of MMS servic¢ requests which do not change the state of the Program Invocation, such as GetProgramlnvocationAttyibutes, are not
shown on the diagram. The terms destructive and non-destructive are explained/in the service procedure for the Cancel gervice (8.5) and
in the respectiye service procedures described in this clause.
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Figure 8 - Program Invocation State Diagram

Transition lines for the model are:

O 00~ U WK

- Start.indication
- Start.response(+)

- Start.response(-) non-destructive

- Start.response(-) destructive

- Stop.indication
- Stop.response(+)

- Stop.response(-) non-destructive
- Stop.response(-) destructive

- Resume.indication
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10 - Resume.response(+)

11 - Resu

me.response(-) non-destructive

12 - Resume.response(-) destructive

13 - (end
14 - (end

of program) Reusable = true
of program) Reusable = false

15 - Kill.response(+)
16 - Reset.indication
17 - Reset.response(+) Reusable = true
18 - Reset.response(+) Reusable = false

19 - Rese{.response(-) non-destructive

20 - Rese

21 - (program stop)

22 - Crea
23 - Crea
24 - Crea
25 - Delet
26 - Delet
27 - Delet
NOTE -

difference in the|
it does not causd
11.2 Create

The CreatePrd
the MMS serv|
that a given D
sharable.

11.2.1 Struct

The structure

.response(-) destructive

teProgramInvocation.indication
teProgramInvocation.response(+)
LeProgramInvocation.response(-)
eProgramInvocation.indication
leProgramInvocation.response(+)
leProgramInvocation.response(-)

The transition Kill.indication is not included in this diagram because the action of the Kill service is atoy
state of the Program Invocation between the indication and the response(#+). The Kill.response(-) is not inl
t a state transition.

Programinvocation Service

gramInvocation service allows an MMS client toiassemble Domains into a specified Program
er. The MMS client specifies a list of Domaingywhich are to be included in the Program Inv
bmain may be in the List of Domain Referente of more than one Program Invocation simultar

Lire

of the component service prinfitive is show in Table 28.

Table 28 CreatePrograminvocation Service

Parameter Name Req | Ind | Rsp | Cnf | CBB

Argument (COMP)

hic: there is no
rluded because

[nvocation at
cation. Note
eously if it is

Program Invacation Name
=

List Of Domain Names
Resusable
Monitor

Monitor Type

OCZIZIEZ
oczzkz
OO 0

~—— e~ —

Result(+) (COMP)

Result(-)
Error Type

zo0
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11.2.1.1

ISO/IEC $506-

Argument

This parameter shall contain the parameters of the CreateProgramlInvocation service request.

11.2.1.1.1

Program Invocation Name

1: 1990(E)

This parameter, of type Identifier, shall be the name to be associated with this Program Invocation. If this name is already
in use, a Result(-) response shall be returned.

11.2.1.1.2 List

This parameter
of this Progran
to the MMS ser
11.2.1.1.3 ReJ

This parametey

completion or (

Of Domain Names

tver in the process of creating the Program Invocation.

sable

. of type boolean, shall indicate whether (true) the Program Invocation Will enter the IDL
false) the UNRUNNABLE state.

11.2.1.1.4 Monnitor

This parameter
of the Program|

11.2.1.1.4.1

This parameter

shall indicate,

Invocation. If {
The value of th

created as a re

11.2.1.2 Resu
The Resulti+) j

11.2.1.3 Resuy

The Result(-)

. of type boolean, shall indicate, if present, that the MMS«lient wishes to be informed about
Invocation as it is executed.

Mpnitor Type

if true, that the notification is PERMANENT, hence the notification exists for the life of
he value is false, the notification is CURRENT, and exists only as long as the association is

bult of this service request.

Jt(+)

t(-)

arameter §hall indicate that the service request failed. The Error Type parameter, which

detail in clausq 17, providés a reason for failure.

11.2.2 Servicé¢ Procedure

The MMS serv

. of type list of Identifier, shall specify the existing Domains by name which are to be jincorpo
Invocation. There shall be at least one such element in this list. The order of the,list ' may X

| of type boolean, shall be present if and only if ‘the value of the Monitor parameter is true. Th

is parameter shall become the value of the Duration attribute of the Event Enrollment which

rated as part
e significant

L
[

E state after

the progress

s parameter
the Program
maintained.
is implicitly

arameter shall indicafe.that the service request succeeded. In this case, no parameters are returned.

is defined in

er shall perform the following series of actions:

verify that no Program Invocation of the same name already exists;

verify the existence of all Domains of the parameter list; if a listed Domain does not exist, an error shall be returned.

verify that each Domain is available for incorporation into this Program Invocation (that each Domain is either in

the READY or D7 state, or is in the IN-USE, D4, D5, or D6 state with Sharable attribute equal to true);

create a ProgramInvocation object with its Program Invocation Name attribute equal to the Program Invocation Name

parameter, the State attribute equal to IDLE, the MMS Deletable attribute equal to true, the Reusable attribute equal
to the Reusable parameter, the Monitor attribute equal to true if the Monitor parameter is specified, otherwise false,
and the Execution Argument attribute equal to a string of length zero;
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f)

place references to the Domains on the Program Invocation’s List Of Domain Reference attribute;

for each Domain in the List of Domain Names parameter, perform the following steps:

1)  if the Domain State attribute is equal to D4, D5, or D6, wait until the Domain enters the IN-USE state,

2) if the Domain State atribute is equal to D7, wait until the Domain enters the READY state;

3) change the Domain State attribute to IN-USE;

4) add a reference to this Program Invocation to the Domain’s List of Program Invocation Reference attribute.

if the Mir\litor parameter is specified, enable the Program Invocation to report whenever it ceases.1
all make use of Event Management facilities described in clause 15. The following(actios
which wij

this, it

server

1)  shall create an Event Condition with the following attributes:

i)
i)
iii)
iv)
v)
vi)

vii)

viii)
ix)

X)

xi)

2) shall create an Event Action with the following attributes:

i)
ii)

iii)

iv)

v)

the Event Condition Name attribute shall be equal to the Program Invoeation Name paramsd
the MMS Deletable attribute shall be true,

the Event Condition Class attribute value shall be equal to MONITORED,
the State attribute shall be equal to IDLE,

the Priority attribute shall be equal to normalPriority,

the Severity attribute shall be equal to normalSeverity,

the List Of Event Enrollment Reference attribiite shall contain a single reference to the Eve
whose Event Enrollment Name attribute 1s.equal to the Program Invocation Name paramet

the Enabled attribute shall be true,
the Alarm Summary Reports attribute shall be false,

the Monitored Variable Reference attribute value shall be equal to UNSPECIFIED speci
Program Invocation is inthe RUNNING state,

the Evaluation Interval attribute shall be set to a value which is determined as a local matf

the Event Action Name attribute shall be equal to the Program Invocation Name parametey
the MMS. Deletable attribute shall be true,

vice-Argument equal to the Program Invocation Name parameter,

inning. To do
ns shall occur

11 cause the Program Invocation to issue a EventNotification request primitive that carries g GetProgram-
InvocatignAttribute response whenever the Program Invocation leaves the RUNNING state (see 11.1

3). The MMS

tter,

ht Enrollment
br,

ving that the

the Confirmed Service Request attribute shall be the GetProgramInvocationAttributes service with a Ser-

—the List Of Modifier attribute shait rave zero etemernts;

the List Of Event Enrollment Reference shall contain a single reference to an Event Enrollment whose

Event Enrollment Name attribute is equal to the Program Invocation Name parameter;

3) shall create an Event Enroliment with the following attributes:

i)
ii)
iii)

iv)

the Event Enrollment Name attribute value shall be equal to the Program Invocation Name parameter,

the MMS Deletable attribute shall be true,
the Enrollment Class attribute shall be NOTIFICATION,

the Event Condition Reference attribute shall be a reference to the Event Condition whose Event Condition

Name attribute is equal to the Program Invocation Name parameter,
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v)
vi)
vii)

viii)

ix)

x)
xi)
xii)

NOTE
stopped (locally

Additionally, 4 VMD shall guarantee that this service procedure is atomic, (not_interruptible by another

indication speq
If any step in t|
shall be return
11.3 Delete
The DeletePro
MMS server.

11.3.1 Struct

The structure

ISO/IEC 2506-

1: 1990(E)

the Event Condition Transitions attribute shall contain the single element ACTIVE-TO-IDLE,

the Application Association Local Tag attribute shall specify the current association,
the Notification Lost attribute shall be false,

the Event Action Reference shall be a reference to the Event Action whose Event Action Name attribute is

equal to the Program Invocation Name parameter,

the Duration attribute shall be equal to either CURRENT or PERMANENT depending on the value of the

Monitor Type parameter,

the Client Application attribute shall reference the application process making this request,

the Alarm Acknowledgement Rule attribute shasll be NONE,
the State attribute shall be IDLE.

This is equivalent to transitions of the Program Invocation out of the RUNNING state;i.e. whenever it
br via MMS services), or is killed if it was in the RUNNING state.

ifying this Program Invocation or its constitutive elements).

his process fails, the service shall fail, all partially completed steps shall be undone, and a Resy
ed. Otherwise, the service shall succeed and the ProgramyInvocation shall be left in IDLE st;
Programinvocation Service

bramInvocation service allows an MMS client to,cause the deletion of an existing Program Inv

Hre

pbf the component service primitivesis shown in Table 29.

Table 29 DeletePrograminvocation Service

kompletes or is

IMMS service

1t(-) response
hte.

bcation at the

Patameter Name Req | Ind | Rsp | Cnf | CBB
Argument (COMP)| M | M(=)

Program Invocation Name M | M(=)
Resuli(+) [COMP) S [S{=)
Result(-) S |S(=)

Error Type M [ M(=)
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11.3.1.1 Argument

This parameter shall contain the parameter of the DeleteProgramInvocation service request.

11.3.1.11

Program Invocation Name

This parameter, of type Identifier, shall be the name of the Program Invocation which is to be deleted.

11.3.1.2 Result(+)

The Result(+

11.3.1.3 Res

The Result(-)
detail in clau

11.3.2 Servi¢

The MMS ser]
that it is in t}
returned. If tf

Llt(-)

parameter shall indicate that the service request succeeded. There are no service specific)pd

parameter shall indicate that the service request failed. The Error Type pafamieter, which
e 17, provides the reason for failure.

e Procedure

ver shall verify that the specified Program Invocation exists, that’its MMS Deletable attribuf
e IDLE, STOPPED, or UNRUNNABLE state. If these conditions are not met a Result(-) resj

hese conditions are met, the MMS server shall remove references to the Program Invocation

Of Program I

has no other feferences to Program Invocations, it shall be moved_from the IN-USE state to the READY]
Program Invocation object’s Mcenitor attribute value is true, the associated Event Enrollment, Event Acti

Condition sh
DeleteEventC|
ignored. Fina
partially comj

11.4 Start $ervice

The Start sery
Invocation sh

11.4.1

The structure

Strucfure

vocation Reference attributes of each Domain referenced by the Program Invocation. If the si

1 be deleted according to the procedures described’in the DeleteEventEnrollment, DeleteEv
pndition service procedures, except that the value of the MMS Deletable attribute of these o}
ly, the Program Invocation object shall be deleted. If any step of this process fails, the servicq
leted steps shall be undone, and a Result(~) response shall be returned.

ice allows an MMS client to.change the state of a Program Invocation to the RUNNING state.
11 be in the IDLE state for this service to be successfully completed.

of the component service primitives is shown in Table 30.

Table 30 Start Service

Fameters.

is defined in

e is true, and
bonse shall be
from the List
ibject Domain
state. If the
n, and Event
bntAction and
jects shall be
shall fail, all

The Program
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Table 30 (Cont.) Start Service

11.4.1.1

This paramete

11.4.1.1.1  Prg

This paramete

11.4.1.1.2 Exe

This parameter shall be an optional field which may be sed to pass data to the started Program Invd

parameter sha

Parameter Name Req | ind | Rsp | Cnf | CBB
Argument (COMP)| M | M(=)
Program Invocation Name M I M(=)
Execution Argument U [U(=)
Result(+) (COMP) S |S(=)
Result(-) S |S(=)
Error Type M | M(=)
Program Invocation State M | M(=)

Argument

I shall contain the parameters of the Start service request.

gram Invocation Name

r, of type Identifier, shall specify the Program Invocation that is to be started.

cution Argument

1 be either a character string or an externally coded value.

11.4.1.2 Result(+)

The Result(+)
specific paramg

parameter shall indicate that the service request succeeded. A successful result does not s
ters.

11.4.1.3 Resufit(-)

The Result(-) y

detail in clause

11.4.1.3.1 Prg

This parametes

arameter shall indicate that the service request failed. The Error Type parameter, which
17, provides_the .reason for failure.

gram Invocation State

shall be of type ProgramInvocationState. Following an unsuccessful Start service, the Progr

cation. This

ipply service

is defined in

Invocation

shall be returned.te’its previous state if possible, or it shall be placed in the UNRUNNABLE state. This patameter shall

identify the state of the Program Invocation following an unsuccessful Start.

11.4.2 Service Procedure

The MMS client shall identify the Program Invocation it wishes to start with the Program Invocation Name parameter. If
the Program Invocation does not exist a Result(-) response shall be returned. The named Program Invocation shall be in
the IDLE state or a Result(-) response shall be returned. If the Execution Argument parameter is present in the service
indication, the Execution Argument attribute of the Program Invocation object shall have its value set to the value of the
Execution Argument parameter; otherwise the value of the Execution Argument attribute shall remain unchanged. Upon
receipt of the Start service indication primitive (after all pre-execution modifiers are satisfied) the Program Invocation
shall be placed in the STARTING state. A Result(+) primitive shall be issued as soon as the Program Invocation is placed
in the RUNNING state. A Result(-) response primitive shall be issued if the starting process fails, and the Program
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Invocation shall be returned either to the IDLE state if possible or to the UNRUNNABLE state. The Program Invocation
State parameter shall be returned with the Result(-) response to indicate the state of the Program Invocation. Since, in
general, starting a Program Invocation may take a considerable time, this operation shall be considered cancelable, even
if the cancel cannot be done non-destructively. If the service is cancelled, then a Result(-) response to the service request
shall be returned indicating the resulting state of the Program Invocation, and the cancel service shall issue a Result(+)
response.

NOTE - If the Program Invocation is implemented through a sequential procedural programming language, this service should
cause execution to begin at the entry point of the program. ’

11.5 Stop SLrvice

The Stop service allows an MMS client to cause a named Program Invocation on the MMS server, to transifion from the
RUNNING state to the STOPPED state.

11.5.1 Structure

The structure pf the component service primitives is shown in Table 31.

Table 31 - Stop Service

Parameter Name Req |\Ilnd | Rsp | Cnf | CBB
Argument (COMP){ M | M(=)

Program Invocation Name M | M(=)
Resuit(+) (COMP) S |S(=)
Result(-) S |S(=)

Error Type M M(=)

Program Invocation State M | M(=)

11.5.1.1 Argyment

This parametgr shall contain\the parameters of the Stop service request.

11.5.1.1.1 Prpgram_ Invocation Name

This parametgr, of type Identifier, shall specify the Program Invocation which is to be stopped.

11.5.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not supply service
specific parameters.

11.5.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined in
detail in clause 17, provides the reason for failure.
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11.5.1.3.1 Program Invocation State

: 1990(E)

This parameter, of type ProgramlInvocationState, shall identify the final state of the Program Invocation if the Stop service

fails.

11.5.2 Service

Procedure

The MMS client shall identify the Program Invocation it wishes to stop with the Program Invocation Name parameter.
If the Program Invocation does not exist a Result(-) response shall be returned. The named Program Invocation shall

be in the RUNNING state or a Result(-) response shall be returned. If the Program Invocation exists~gnd is in the

RUNNING state, then upon receipt of the Stop service indication primitive (after all pre-execution modifiérs

hre satisfied)

the Program Ifgvocation shall be placed in the STOPPING state. A Result(+) primitive shall be issied as| soon as the

Program Invocgtion is placed in the STOPPED state. A Result(-) response primitive shall be issued)if the stog

fails, and the

state. The Program Invocation State parameter shall be returned with the Result(-) response‘to indicate thd
Program Invocgtion. Since, in general, stopping a Program Invocation may take a considerablé time, this op|

be considered ¢
response to the
service shall isg

NOTE -

cause the curren
procedure.

11.6 Resum

The Resume s
Program Invoc

11.6.1 Structufe

The structure o

ping process

ogram Invocation shall be returned either to the RUNNING state if possible ¢r.to the UNRUNNABLE

state of the

eration shall

ncelable, even if the cancel cannot be done non-destructively. If the sexvice is cancelled, theh a Result(-)
service request shall be returned indicating the resulting state of the Program Invocation, arjd the cancel

ue a Result(+) response.

If the Program Invocation is implemented through a sequential procedural programming language, this pervice should
program step to be saved as part of the control information of the Program Invocation for a subsequeft resumption

Service

ice allows an MMS client to change the state‘of a Program Invocation to the RUNNINQ
tion shall be in the STOPPED state for this.service to be successfully completed.

f the component service primitives. is shown in Table 32.

Table 32 -~ Resume Service

Parameter Name Req | Ind | Rsp | Cnf | CBB
Argument (COMP)| M | M(=)
Program Invocation Name M | M(=)
Execution Argument U | U(=)
Result(+) (COMP) S |S(=)
Result(-) S |S(=)
Error Type M [ M(=)
Program Invocation State M | M(=)

state. The
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ument

This parameter shall contain the parameters of the Resume service request.

11.6.1.1.1 Pr

ogram Invocation Name

This parameter, of type Identifier, shall specify the Program Invocation that is to be resumed.

This paramet.

r shall be an optional field in which to pass data to the resuming Program Invocation. (This

either a character string or an externally coded value.

11.6.1.2 Res
The Result(+)

specific param

11.6.1.3 Res
The Result(-)

detail in claus

11.6.1.3.1 Pr

This paramet4
cation shall be¢
shall identify

bit(+)

eters.

i1t(-)

parameter shall indicate that the service request failed. The Error Type parameter, which|
e 17, provides the reason for failure.

pgram Invocation State

br shall be of type ProgramInvocationState. Follewing an unsuccessful Resume service, the K
returned to its previous state if possible, or it ghall be placed in the UNRUNNABLE state. TI
the state of the Program Invocation followirigran unsuccessful Resume.

11.6.2 Servige Procedure
The MMS client shall identify the Program Inyocation it wishes to resume with the Program Invocation Nar
If the Prograin Invocation does not exist a-Result(-) response shall be returned. The Program Invocatid

the STOPPEI
value of the H
parameter. Of
service indical
RESUMING

state. A Res
be returned ¢
parameter sh:
resuming a P
cancel cannot

returned indié

NOTE

11.7 Reset

D state or a Result(-) resporise shall be returned. If the Execution Argument parameter i
xecution Argument attribute of the Program Invocation shall assume the value of the Execut
herwise, the value of the Execution Argument attribute shall remain unchanged. Upon receipt
Hion primitive (after.all pre-execution modifiers are satisfied) the Program Invocation shall be
tate. A Result(+)-primitive shall be issued as soon as the Program Invocation is placed in t}
h1t(-) response-primitive shall be issued if the resuming process fails, and the Program In
ither to theSTOPPED state if possible, or to the UNRUNNABLE state. The Program Iny
11 be returned with the Result(-) response to indicate the state of the Program Invocation. Sin
rogram, Invocation may take a considerable time, this operation shall be considered cancelab
be.done non-destructively. If the service is cancelled, then a Result(-) response to the service re

aval

o N K a¥en m a) ne a) na sue

parameter shall indicate that the service request succeeded. A successful result does not s

parameter is

upply service

is defined in

trogram Invo-
his parameter

he parameter.
n shall be in

present, the
on Argument
bf the Resume
placed in the
e RUNNING
bocation shall
ocation State
Ce, in general,
e, even if the
quest shall be
t(+) response.

If the Program Invocation is implemented through a sequential procedural programming language, this service should
cause execution of the Program Invocation to continue at the program step indicated in the control information.

Service

The Reset service allows an MMS client to cause a named Program Invocation at the MMS server to transition from
the STOPPED state to the IDLE state or to the UNRUNNABLE state, according to the Reusable attribute value of the
Program Invocation object.
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11.7.1  Structure

The structure of the component service primitives is shown in Table 33.

Table 33 -~ Reset Service

ParameterName P‘v“‘ Hereh nov Smf SBE
Argument (COMP)| M |M(=)
Program Invocation Name M | M(=)
Result(+) (COMP) S [S(=)
Result(~) S S(=)
Error Type M | M(=)
Program Invocation State M | M(=)

11.7.1.1 ArgunLent

This parameter ghall contain the parameters of the Reset service request:

11.7.1.1.1 Program Invocation Name

This parameter, |of type Identifier, shall specify the Program InVécation which is to be reset.

11.7.1.2 Resultf+)
The Result(+) pgarameter shall indicate that the service request succeeded. A successful result does not supply service
specific parametprs.
11.7.1.3 Resultf-)
The Result(-) parameter shall indicate\that the service request failed. The Error Type parameter, which i§ defined in
detail in clause }7, provides the reason for failure.
11.7.1.3.1 Progfam Invocation State

This parameter,|of type\ProgramInvocationState, shall identify the final state of the Program Invocation if the Reset
service fails.

11.7.2 Service Procedure

The MMS client shall identify the Program Invocation it wishes to reset with the Program Invocation Name parameter.
If the Program Invocation does not exist a Result(-) response shall be be returned. The Program Invocation shall be in
the STOPPED state or a Result(-) response shall be be returned. If the Program Invocation is in the STOPPED state
then upon receipt of the Reset service indication primitive (after all pre-execution modifiers are satisfied) the Program
Invocation shall be placed in the RESETTING state. A successful response primitive shall be issued as soon as the
Program Invocation is placed in the IDLE state or the UNRUNNABLE state. A Result(-) response primitive shall be
issued if the resetting process fails, and the Program Invocation shall be returned to the STOPPED state if possible, or
to the UNRUNNABLE state. The Program Invocation State parameter shall be returned with the Result(-) response to
indicate the state of the Program Invocation. Since, in general, resetting a Program Invocation may take a considerable
time, this operation shall be considered cancelable, even if the cancel cannot be done non-destructively. If the service is
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cancelled, then a Result(-) response to the service request shall be returned indicating the resulting state of the Program
Invocation, and the cancel service shall issue a Result(+) response.

NOTE - If the Program Invocation is implemented through a sequential procedural programming language, this service should

cause the control information of the Program Invocation to be altered to reflect that the Program Invocation is again at the "beginning of
program’”.

11.8 Kill Service

11.8.1 Struciure

The structure|of the component service primitives is shown in Table 34.

Table 34 - Kill Service

Parameter Name Req | Ind |“Rsp | Cnf | CBB
Argument (COMP)| M [\M(=)

Program Invocation Name MAOPM(=)
Result(+) (COMP) S |S(=)
Result(-) S |S(=)

Error Type M | M=)

11.8.1.1 Argpment

This parametpr shall contain the parameter of the Kill service request.

11.8.1.1.1 Program Invocation_ Name

This parametpr, of type Identifier, shall specify the Program Invocation which is to be killed.

11.8.1.2 Result(+)

The Result(+} parameter shall indicate that the service request succeeded. A successful result does not upply service
specific parameters.

11.8.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined in
detail in clause 17, provides the reason for failure.
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11.8.2 Service Procedure

The MMS client shall identify the Program Invocation it wishes to kill with the Program Invocation Name parameter. If
the Program Invocation does not exist a Result(-) response shall be returned. Upon receipt of the Kill indication primitive,
the MMS server shall place the named Program Invocation in the UNRUNNABLE state. If the Kill service fails, the state
of the Program Invocation shall be left unchanged.

11.9 GetPrograminvocationAttributes Service

The GetProgrgmInvocationAttributes service may be used to request that an MMS server return the attribultes associated
with the specified Program Invocation.

11.9.1 Structure

The structure jof the component service primitives is shown in Table 35.

Table 35 - GetPrograminvocationAttributes Seryvice
Parameter Name Req | Ind | Rsp-| Cnf | CBB
Argument (COMP)| M

Program Invocation Name M, |[\M(=)

Result(+) (COMP)
State
List Of Domain Names
MMS Deletable
Reusable
Monitor
Execution Argument

~
)
-

Py
o nw
~——— o — —

Result(-)
Error Type

zZ0o ZTZZTZTZZO
20 ZTZZZZZO
i

~
1
~

11.9.1.1 Argyment

This parametqr shall contain'the parameter of the GetProgramInvocationAttributes service request.

11.9.1.1.1 Program Invocation Name
This parameu]r, of type Identifier, shall be the name of the Program Invocation whose attributes are requegted.

11.9.1.2 Result(+)

The Result(+) parameter shall indicate that the service request has succeeded. When success is indicated, the following
parameters shall be included.
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11.9.1.2.1 State

This parameter, of type ProgramInvocationState, shall indicate whether the Program Invocation is in the IDLE, RUN-
NING, STOPPED, STARTING, STOPPING, RESUMING, RESETTING, or UNRUNNABLE states.

11.9.1.2.2 List Of Domain Names

This parameter, of type list of Identifier, shall provide the names of the Domains which are referenced by the specified
Program Invocation.

11.9.1.2.3 MI\IIS Deletable

This parametelr, of type boolean, shall indicate whether (true) or not (false) this Program Invocation’ean be deleted using
MMS services

11.9.1.2.4 Relsable

This parametér, of type boolean, shall indicate whether this Program Invocation will yeturn to IDLE state after execution
(true) or will enter UNRUNNABLE state after execution (false).

11.9.1.2.5 Manitor

This parametdr, of type boolean, shall specify, if true, that event monitoring is in force for this Program Invo¢ation. If this
parameter is frue, the attributes of the related Event Enrollment objéct may be obtained using the GetEventEnrollmen-
tAttributes seyvice (15.14)
11.9.1.2.6 Expcution Argument
This parametdr shall contain the value of the Execution, Argument attribute of the Program Invocation. This parameter
shall be either a character string or an externally coded\value.
11.9.1.3 Restilt(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which|is defined in
detail in clause 17, provides the reason for)failure.
11.9.2 Servide Procedure

The MMS serfver shall verifjthat the specified Program Invocation exists. If the Program Invocation do¢s not exist a
Result(-) resp¢nse shall bé)returned. Otherwise the attributes of the named Program Invocation shall be refurned.

12 Variable Access Services

The variable atressse T ' 8 defined at the
VMD. These facﬂltles are prov1ded by ﬁve obJects in the VMD model, and by prov1d1ng fourteen services Whlch operate
upon these objects. 12.1 describes the MMS model for variable access. This is followed in 12.2 by a description of MMS
types, in 12.3 by a description of MMS-definable alternate access, in 12.4 by a description of MMS data values, and in
12.5 by a description of parameters which specify access to variables. The variable access services are then described
in 12.6 through 12.19. Finally 12.20 describes the set of parameter conformance building blocks and static conformance
requirements which apply for this clause.

CLARIFICATION - This clause describes the mapping between virtual objects, called MMS variables, and real objects, called
"real” variables. MMS variables are not variables in the usual sense, but rather represent access paths to the underlying real objects.
MMS variables do not have a "value" attribute, but through the V-Put and V-Get functions they provide an access method to the value
of the underlying real variables. These real objects may be true system variables, or they may be system constants, that is configuration
parameters, or they may represent system procedures which generate a value, or other objects. Real variables may have addresses and
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may be described as contiguous or noncontiguous. Such concepts do not apply to MMS variables. In this context the word "real” means

"having concrete

existence”, not "floating-point".

12.1 The MMS Variable Access Model

A "variable" is an abstract element of the VMD which is capable of providing (when read) or accepting (when written),
or both, a typed data value. A "type description” is an abstract description of the class of data which may be conveyed
by a variable’s value. A variable’s type description determines its abstract syntax, its range of possible values, and its

representation

The MMS varig
variables) residing at the VMD. The following paragraphs describe the MMS variable access model by d¢

variable access

MMS defines fi

a) the Unnanped Variable object;

b) the Named Variable object;

¢) the Scatteted Access object;

d) the Named Variable List object;

e) the Named Type object.

A VMD which allows access to one or more of its real variables using the MMS variable access services sh

mapping betwe

NOTE

Implementors"” in|

12.1.1

MMS defines t\

the Unnamed Variable object and the Named Variable object. These objects provide for two distinct levels of

The abstraction

Unnamed Varigble objects model device-dependent aspects of an addressable facility of the VMD. An Unnar

object simply p1

sentation for t}Et type description/ An Unnamed Variable object’s existence corresponds with the existence

This object is o

The abstraction
Named Variabl
or of the VMD.

Objecty Which Describe Variables

hile hai : MMS

ble access services have as their focal point the reading and writing of values of variable

bbjects and by describing the services which create, manipulate, or destroy these objects.

be variable access objects. They are

Prior to reading the remainder of the variable accéss model, the reader may find it helpful to review
12.21.

o objects which describe the mapping between an MMS variable and a real variable at the VIV

represented by the Unnamed Variable object is very close to the physical architecture of the
rovides a mapping. between the inherent type description represented by an address and the

y available when the VADR parameter conformance building block is supported.

bn the real variables for which access is allowed andvone or more MMS variable access object

s|( or parts of

scribing the

11 provide a

p.

'Guidance To

[D. They are

abstraction.

real system.
hed Variable
MMS repre-
pf the VMD.

the VMD. A

represented by the Named Variable object models the application’s view of a real variable at
b object’s existence may be specified to correspond with the life of a Domain, of an applicatio

supported.

association

The\Named Variable object is only available when the VNAM parameter conformance buillFing block 1s

Though both Named Variable and Unnamed Variable objects may be used to model real variables at the VMD, there are

significant diffe

a)

rences between these objects and the facilities which they provide for the client MMS-user.

The Named Variable object describes access to the real variable using an application process determined name,

whereas the Unnamed Variable object describes access to the real variable using a device-specific address.

b)

The Named Variable object may be used to describe a variable which either does not have a known address (a

computed variable) or which has an address that is not made public. The Unnamed Variable object requires a known,
fixed address for the variable.
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Finally, a Named Variable object may be used to describe a set of one or more application-related data elements which
are accessed using a single name as a single operation (see 12.1.1.1), or to describe a more explicit type description
for a set of one or more Unnamed Variable objects, or both. An Unnamed Variable object, on the other hand, models
access to the built-in, implementation-dependent aspects of an addressable facility of the VMD.

MMS provides services which allow a client MMS-user to define Named Variable objects in terms of Unnamed Variable
objects. These services are primarily intended for use in bridging the gap between the two environments for devices which
do not directly support the VNAM-only (see 12.21.1) environment, whether due to age or simplicity, or both.

12.1.1.1 ReJuirements for Access to MMS Variables

The mapping access (to the

real variable,

of a Named Variable object or an Unnamed Variable object to a real variable shall enstire-that
using the object) either succeeds or fails, partial success shall not be reported.

NOTE
be visible to a s

In the case of write failure, for example due to a hardware fault in the real system, a,partial result fron
lubsequent access, either local or remote.

h the write may

Additionally,
read access 8
alter the sta

some variablds, may not be possible for all variables, the static conformance-statement for the VMD shall
uninterruptible access is supported and, if supported, under what constraints it is guaranteed.

12.1.1.2 Rel

The relations

functions. These functions are described below.

12.1.1.2.1 The V-Get Function

The V-Get fur
of the VMDs

function are ft
its type deser

If the access
description of]

In the case of| access failure, the result is a reason for failure. (See Data Access Error in 12.4.)

12.1.1.2.2 The V-Put Function

The V-Put fu;
all aspects of

h VMD should guarantee, if possible, that access to an MMS variable is\not interruptible. I
ould return a value representing a single logical instant in the stateof the VMD and write
of the VMD at a single logical instant. Since such guarantees may not be possible, or

tionship Between MMS Variables and the Real System

hip between a real variable and the MMS object which is used to access it is specified by a p

ction obtains the value of an MMS variable from the state of the VMD. (Here, state encompas
peration which relate to the mapping of the MMS variable to the real system.) The paramete:
he state of the VMD, the variable’s access method (including its address if the access metho
ption and any alternate access which applies for the access.

ucceeds, the result is a value containing the accessed data elements of the real variable. The
this value is specified by the type specification (12.2) and alternate access (12.3).

hetion updates the state of the VMD with the value of an MMS variable. (Once again, statg
the VMDs operation which relate to the mapping of the MMS variable to the real system). T]

 other words,
access should
if possible for
state whether

hir of abstract

kes all aspects

's of the V-Get
1 is PUBLIC),

abstract type

encompasses
he parameters

of the V-Put function are the variable’s value, access method, type description and alternate access (if applcable). Given
successful access, the MMS variable’s type description and alternate access, if applicable, are applied to the MMS value
to compute the real value of the variable and the result is used to update the state of the VMD. If this update fails, the
resulting state of the VMD is unspecified and the access fails, giving a reason for failure.

12.1.1.3 Enforcement of Variable Access Privilege

Protection requirements (if any) for an MMS variable are inherited from the underlying real variable. These requirements
are established by the VMD, based on local criteria. They are not specified by this part of ISO/IEC 9506. The value
OBJECT-ACCESS-DENIED for the Data Access Error shall be used to indicate that a request for variable access has been
denied due to insufficient privilege.
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12.1.1.4 Unnamed Variable Object

The Unnamed Variable object describes the mapping of a single unnamed MMS variable to a real variable existing at a
known and fixed address within the VMD. This mapping shall be such that the requirements of 12.1.1.1 are satisfied.

An Unnamed Variable object is never created or destroyed. Its existence is inherent in the architecture of the VMD. When
VADR is supported, the content of every public (remotely visible) address is modeled as an Unnamed Variable object.

EXAMPLE - A general-purpose, byte-addressable device might assign the type "octet” to each public address. A special-purpose
device with a small number of addr might assign a specific type, based on the known use of the content of a specific address.

The attributeJ of the Unnamed Variable object are specified below, followed by a brief description of the ervices which
operate on thig object.

12.1.1.4.1 Thpe Unnamed Variable Object - Attributes

Object: Unnarphed Variable

Key Attribute: Address
Attribute: MMS Deletable (FALSE)
Attribute: Access Method (PUBLIC)
Attribute: Type Description

Address

The Address aftribute shall provide the location of the real variable id the system which supports the VMDL
MMS Deletabl[

The MMS Delgtable attribute for an Unnamed Variable objectrshall specify false.
Access Method
The Access Mdthod attribute for an Unnamed Variable object shall specify PUBLIC access.
Type Description

The Type Desfription attribute shall indicate the inherent abstract type of the underlying real variable, [when viewed
using MMS sefrvices. It shall specify the“elass (bitstring, integer, floating-point, etc.) and range of values fpr the simple
data elements|of the variable, as wellvas‘the grouping of these data elements (into arrays or structures), if ifherent in the
address, for the purpose of access!

12.1.1.4.2 Operations On.The Unnamed Variable Object

The services which operate upon the Unnamed Variable object are listed below.

a) Read - This sérvice uses the V-Get function to obtain the current value of a real variable described by the Unnamed
Variable phject;

b) Write - This service uses the V-Put function to replace the current value of a real variable described by the Unnamed
Variable object;

¢) InformationReport - This service uses the V-Get function to obtain the current value of a real variable described by
the Unnamed Variable object;

d) GetVariableAccessAttributes - This service returns the Type Description attribute of a Unnamed Variable object.
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Named Variable Object

The Named Variable object describes the mapping between an MMS variable and a real, application-defined, variable at
the VMD. This mapping shall be such that the requirements of 12.1.1.1 are satisfied.

NOTE

It is recommended that a real variable have one and only one mapping to a Named Variable object.

enforce this recommendation.

MMS does not

The attributes of the Named Variable object are specified below, followed by a brief description of the services which

operate on thi

12.1.1.5.1 Th
Object: Name

Variable Nam¢

The Variable )
may be define
object is tempq

s object.

e Named Variable Object - Attributes

| Variable

Key Attribute: Variable Name

Attribute: MMS Deletable (TRUE, FALSE)

Attribute: Type Description

Attribute: Access Method (PUBLIC,

Constraint: Access Method PUBLIC
Attribute: Address

b

Name attribute uniquely identifies a Named Variable object, A Variable Name is an MMS Obje
d with VMD-specific, Domain-specific, or Application Association-specific scope. When a Na
prarily created for use by a single access this attributedshall have the value UNDEFINED.

NOTE 1

A Variable Name exists in the same name space as ‘a'Scattered Access Name.
MMS Deletable

The MMS Del
the DeleteVa:

btable attribute shall indicate whether. (trile) or not (false) this Named Variable object may be
ableAccess service.

services. It shall specify the class (integer, floating-point, etc.) and range of values for the simple data elg
variable, as w¢ll as the grouping of these data elements (into arrays or structures), if applicable, for the purp

A variable’s Type Description and Access Method shall provide sufficient information (to the VMD) to allow
each data element of the underlying real variable to be determined. A formal definition of MMS types is pr
definition of the Type Specification parameter in 12.2.

Access Method

ct Name and
med Variable

deleted using

| using MMS
ments of the
ose of access.

the value of
pvided in the

ariable. This

The Access Mg¢thod attnbute shall prov1de the mforma’clon requlred by the VMD in order to locate the real ¥
attribute may leontein-anyvalue appropriate—bo-t ad additional-attribube :
by this part of ISO/IEC 9506

el not specified

If the Access Method is declarable (and obtainable) using MMS services, then this attribute shall have the value PUBLIC,
and the Address attribute shall be defined and available to client MMS-users requesting the attributes of the Named
Variable object. Otherwise, the value of this attribute is a local issue. The PUBLIC access method shall not be available

unless VADR is supported.

A VMD may declare an MMS variable which exists only at the instant of access. Such a variable does not have an address
per se. It shall be defined by the VMD using local means and it shall have an Access Method other than PUBLIC. Also, a
VMD may declare an MMS variable which does have an address, but choose not to reveal this address to client MMS-users.

Such a variable shall also be locally defined with an Access Method other than PUBLIC.
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Address

The Address attribute, which only exists for a Named Variable object having Access Method equal to PUBLIC, shall
provide the location of the variable described by the Type Description attribute. The data elements of the variable, as
described by the Type Description attribute, are located in contiguous addresses, starting with the first data element at
the address specified by this attribute. The types of the data elements shall be compatible with the types of the data
elements of the Unnamed Variable objects which are encompassed by these contiguous addresses. The determination of
type "compatibility” is a local issue.

NOTE 2
define a known
tightening of typ

The-intent—istoallow the VMD to refuse to accept a definition containing a tyne conflict for example a request to

h requesting a

boolean as a floating-point. The definition is left open in order to allow the VMD to accept a definitio|
e specification, for example a declaration that a "word" (bitstring) contains an integer.

NOTE 3
how a real varial
the specific appli

MMS does not provide for allocation of real variables in the VMD. MMS services may be uged to descyibe where and
ble has been allocated. However, such usage requires detailed knowledge of the specific VMD implement4tion, including
cation of the VMD in which the real variable is declared.

NOTE 4 The requirement of contiguity of address is only for variables whose Access Method/is’ PUBLIC.

12.1.1.5.2 Opprations On The Named Variable Object

The services which operate upon the Named Variable object are listed below.

a) Read - This service uses the V-Get function to obtain the value of a real variable described by the Named Variable
object;

b) Write - This service uses the V-Put function to replace the value’of a real variable described by the Named Variable
object;

¢) InformatipnReport - This service uses the V-Get function to obtain the value of a real variable described kiy the Named
Variable dbject;

d) DefineNamedVariable - This service creates a Named Variable object;

e) GetVarialjleAccessAttributes - This service returns the attributes of a Named Variable object;

DeleteVartiableAccess - This service deletes.a Named Variable object.

12.1.2 Objects Which Describe Access To Multiple Variables

the Scattered
client MMS-

MMS provides|two objects which deberibe access to multiple MMS variables using a single name. They are
Access object gnd the Named Variable List object. These objects provide two distinct levels of service for the
user.

The Scattered
pendent MMS
MMS-user) as
Access object i

Access object shall specify a mapping of a single MMS name to a constructed structure comj
variables. Access to the underlying real variables using the Scattered Access object appears
though the Scattered Access object were mapped to a single real variable. Thus, access usin
s ‘réglilated by the requirements of 12.1.1.1. The Scattered Access object is only available wh

osed of inde-
(to the client
g a Scattered
bn the VADR,

VNAM, and VSCA parameter conformance building blocks are all supported.

The Named Variable List object shall specify a mapping of a single MMS name to a list of independent MMS variables.
Unlike the Scattered Access object, however, the Named Variable List object is designed to maintain client awareness
of the independence of the underlying real variables. This object provides a mechanism to avoid repeated transfer of
frequently used variable access lists. Access using a Named Variable List succeeds or fails at the level of the members of
the list. Therefore partial success may be reported.
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12.1.2.1 The Scattered Access Object

The Scattered Access object provides for the assignment of a name for use when specifying access to a cons

tructed "struc-

ture" composed of independent MMS variables. Each component of this structure shall be represented by either a Named

Variable object, an Unnamed Variable object, or a Scattered Access object.

The requirements of 12.1.1.1 shall apply for access using this object. Thus, access using a Scattered Access object is
analogous to accessing a single MMS variable having as components the variables referenced by the Scattered Access

object.

NOTE
definition of N

using a single base address.

The attributds of the Scattered Access object are specified below, followed by a brief description of the s

operate on this object.

12.1.2.1.1 The Scattered Access Object - Attributes

Object: Scattered Access

Key Attribute: Scattered Access Name
Attribute: MMS Deletable (TRUE, FALSE)
Attribute: List Of Component
Attribute: Kind Of Reference (NAMED,/  UNNAMED,
Attribute: Reference
Attribute: Component Name
Attribute: Access Description

SCATTERED)

Scattered Acgess Name

The Scattere
may be defin
object is temj

| Access Name attribute shall uniquely identify a Scattered Access object. It is an MMS Obj
bd with VMD-specific, Domain-specific) of Application Association-specific scope. When the Sc
borarily created for the purpose of asingle access, this attribute shall have the value UNDEF]

NOTE 1
DefineScattere

a Named Varig

A Scattered Access Name exists in the same name space as a Variable Name. For most services
HAccess and GetScatteredAccessAttributes) reference to a Scattered Access object is not distinguishable 3
ble object.

MMS Deletable

The MMS Deetable attribute shall indicate whether (true) or not (false) this Scattered Access object may b
the DeleteVariableAccess.service.

List Of Component

This attributp shall’provide a list referencing one or more objects, each of which may be either a Named
an Unnamed| Variable object, or a Scattered Access object. These objects describe the mapping for the cg

This object 1s primarily provided 1n order to support devices which, due to age or sumplicity, do not j
ed Variable objects having an access method allowing a variable’s value to be determined apart from)
of a single basq address and which do not provide facilities for arranging the data elements of a variable so that they 1

rovide for local
he specification
hay be accessed

ervices which

lect Name and
httered Access
[INED.

(exceptions are
om reference to

deleted using

lariable object,
mponent data

elements of the Scattered Access object. The attributes of the elements of this list are described as follows.

Kind Of Reference

This attribute shall indicate the type of object referenced by the Reference attribute. Possible values are:
NAMED - the referenced object is a Named Variable object;

UNNAMED - the referenced object is an Unnamed Variable object;

SCATTERED - the referenced object is a Scattered Access object.

Reference
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The Reference attribute shall contain a reference, of the type specified by the Kind Of Reference attribute, to an MMS
object which either defines the mapping of an MMS variable to a real variable, or defines a scattered access mapping to
a constructed structure of one or more independent MMS variables, each of which provides a mapping to a single real

variable.

If Kind Of Reference equals NAMED or SCATTERED and the referenced object is deleted, then this attribute shall be set
to UNDEFINED, resulting in an OBJECT-INVALIDATED error for the access specified by this Scattered Access object or
any Scattered Access object to which this object is subordinate.

NOTE 2

A referenced Unnamed Variable object is never invalidated or deleted.

Component Na|

The Componen
Access object. ]
or an Identifie
specification. (§

Access Descrip

The Access De
object) represe
indicating that
(possibly partia

When not equjnto UNDEFINED, this attribute is used to alter the externally visible structuring of the dats

the complex v
the set of data

NOTE 3

The Access De
the VMD) to a
definition of alf

12.1.2.1.2 Opf

The services w

Read - This service uses the List Of Component attribute in order to determine the data elements (Named|

me

Name attribute provides a name for use when specifying alternate access to this component of
t shall be either UNDEFINED, indicating that alternate access may not explicitly specify thi
, indicating that this component may be explicitly selected for access or for additional alte
bee 12.3.)

Lion

bcription attribute provides a description of the desired access to the, MMS variable (or Scat
hted by this component of the Scattered Access object. This attribute may have the value U
full access using the mapping defined by the referenced object'is desired, or it may specify
1) access based upon the mapping defined by the referenced object.

iable accessed using the mapping defined by the referenced object, or to specify access to so
elements which is included in the mapping defined\by the referenced object, or both.

The Access Description does not alter the abstract€ype of an MMS variable’s simple data elements.

scription, along with the mapping definedtby the referenced object shall provide sufficient in:
low the value of each accessed data éleément of the referenced real variable to be determin
ernate access is provided in the definition of the Alternate Access parameter in 12.3.

prations On The Scattered Accéss Object

hich operate upon the Scattéred Access object are listed below.

and performs thé Read operation on these elements;

is service uses:ithe List Of Component attribute in order to determine the data elements (Named
and performs the Write operation on these elements;

nRepodrt*- This service uses the List Of Component attribute in order to determine the d
F Unnamed Variables) and performs an Information Report service on these elements;

he Scattered
F component,
rnate access

tered Access
NDEFINED,

an alternate
¢ elements of

me subset of

formation (to
bd. A formal

or Unnamed

or Unnamed

hta elements

a)
Variables
b)  Write - Th
Variables)
¢) Informati
(Named o
d) DefineSca
e)
f)
g)

: s . 5 . bieet:

GetScatteredAccessAttributes - This service returns the actual attributes of a Scattered Access object;

DeleteVariableAccess - This service deletes a Scattered Access object.

GetVariableAccessAttributes - This service returns the externally visible type description of a Scattered Access object;
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12.1.2.2 The Named Variable List Object

The Named Variable List object specifies a name to be used for access to a list of independent MMS variables. Each
element of this list shall be either a Named Variable object, an Unnamed Variable object, or a Scattered Access object.
Access to the individual elements of the list is regulated by the requirements of 12.1.1.1. Access to the list as a whole is
not. Thus, access using the Named Variable List object shall report success or failure for each object referenced by the
list. Access using a Named Variable List object is analogous to independent accesses using the list’'s referenced variable

access objects.

The attributes of the Named Variable List object are specified below, followed by a brief description of the services which

operate on this{ object.

12.1.2.2.1 The
Object: Named|

Variable List N

The Variable L

Named Variable List Object - Attributes

Variable List
Key Attribute: Variable List Name

Attribute: MMS Deletable (TRUE, FALSE)

Attribute: List Of Variable
Attribute: Kind Of Reference (NAMED, UNNAMED, SCATTERED)
Attribute: Reference

Attribute: Access Description
ame

st Name attribute shall uniquely identify a Named Variable List object. A Variable List Nam

Object Name ajnd may be defined with VMD-specific, Domain-specifi¢, or Application Association-specific sc

Named Variab]
UNDEFINED.

NOTE1l -
MMS Deletablg

The MMS Dele

e List object is temporarily created for the purposeof a single access this attribute shall hal

A Variable List Name exists in a separate name ‘space from the Variable Name and Scattered Access N

table attribute indicates whether (true) or not (false) this Named Variable List object may be g

the DeleteNamledVariableList service.

List Of Variabl

This attribute s
Unnamed Vari

w

hall provide a list referencing one or more objects, each of which may be either a Named Varial
hble object, or a Scattered Access object. The attributes of the elements of this list are describd

Kind Of Refergnce

This attribute

NAMED - the |

shall indicate the type of object referenced by the Reference attribute. Possible values are:

Feferénced object is a Named Variable object;

e is an MMS
pe. When a
ve the value

lame.

eleted using

le object, an
d as follows.

UNNAMED - #
SCATTERED -

Reference

hereferenced object is an Unnamed Variable object;

the referenced object is a Scattered Access object.

The Reference attribute shall contain a reference, of the type specified by the Kind Of Reference attribute, to an MMS
object which either defines the mapping of an MMS variable to a real variable, or defines a scattered access mapping to
a constructed structure of one or more independent MMS variables, each of which provides a mapping to a single real

variable.
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If Kind Of Reference equals NAMED and the referenced object is deleted, then this attribute shall be set to UNDEFINED,
resulting in an OBJECT-INVALIDATED error for the access specified by this Named Variable object. If Kind Of Reference
equals SCATTERED and the referenced object or any object which is subordinate to the referenced object is deleted, this
attribute shall be set to UNDEFINED, resulting in an OBJECT-INVALIDATED error for the access specified by this
Scattered Access object.

NOTE 2 - A referenced Unnamed Variable object is never invalidated or deleted.

Access Description

The Access Defcription attribu bles) whose
mapping is defined by the referenced Named Variable, Unnamed Variable, or Scattered Access object. This dttribute may
NDEFINED, indicating that full access using the mapping defined by the referenced object fis desired, or
it may specify an alternate (possibly partial) access based upon the mapping defined by the referenced object.

When not equal to UNDEFINED, this attribute is used to alter the externally visible structuring of the data elements of
iable accessed using the mapping defined by the referenced object, or to spécify access to some subset of

The Access Deqcription, along with the mapping defined by the referenced object shall provide sufficient information (to
the VMD) to allow the value of each accessed data element of the referenced reéal variables to be determinged. A formal
definition of alffernate access is provided in the definition of the Alternate Access parameter in 12.3.

12.1.2.2.2 Opgrations On The Named Variable List Object
The services which operate upon the Named Variable List object-are listed below.

a) Read - This service uses the List Of Variable attribute.n‘erder to determine the variables which should be read and
performs the Read service on these variables;

b)  Write - THis service uses the List Of Variable attribute in order to determine the variables which are fo be written
and performs the Write service on these variables;

c) InformatiqnReport - This service uses the\llist Of Variable attribute in order to determine the variables tp be reported
and performs an Information Report sexvice on these variables;

d) DefineNarhedVariableList - This service creates a Named Variable List object;
e) GetNamedVariableListAttributes - This service returns the attributes of a Named Variable List object;

f)  DeleteNarhedVariableList, -‘This service deletes a Named Variable List object.

12.1.3 The Named Type Object

The Named Typesobjéct shall provide for the assignment of a name to an MMS type description. This dbject is only
available when|beth the VADR and the VNAM parameter conformance building blocks are supported.

The attributes of the Named Type object are specified below, followed by a brief description of the services which operate
on this object.

12.1.3.1 The Named Type Object - Attributes

Object: Named Type

Key Attribute: Type Name
Attribute: MMS Deletable (TRUE, FALSE)
Attribute: Type Description

Type Name
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The Type Name attribute shall uniquely identify a Named Type object. A Type Name is an MMS Object Name and may
be defined with VMD-specific, Domain-specific, or Application Association-specific scope.

MMS Deletable

The MMS Deletable attribute shall indicate whether (true) or not (false) this Named Type object may be deleted using the
DeleteNamedType service.

Type Description

The Type Des —be—applied—to-a—roalvarahle in order to

allow its valu¢ to be communicated using MMS.

12.1.3.2 Opérations On The Named Type Object

The services which operate upon the Named Type object are listed below.

a) DefineNamedType - This service creates a Named Type object;

b) GetNampdTypeAttributes - This service returns the attributes of a Named Typé€ object;

¢) DeleteNgmedType - This service deletes a Named Type object;

d) Read, Write, DefineNamedVariable, DefineScatteredAccess, DefineNamedVariableList, DefineNamedType - These

services [use the Type Description attribute in order to resolve a Type Name parameter included in the service
request.

12.2 Specification of Types

All MMS varjables are typed. A variable’s type description,'as contained in the Type Description attribute |of the Named
Variable or Uphnamed Variable object, or as specified by the.-Variable Description parameter’s Type Specificatjon parameter
at the time of access, shall provide a specification of the abstract syntax and range of possible values of the| variable, and
also provide fhe basis upon which alternate access to‘the variable may be specified.

The type desgription of a variable may be simple; specifying access to a single data element, or complex, specifying access

to a group of|related simple types. For each complex variable (array or structure), from the information
variable’s acckss method (and address, ifapplicable), and its type description, the VMD shall be able to locat,

available in a
e every simple

data element|of the real variable.

12.2.1 Type|Specification Parameter

In the variogs variable aécess services, the type description of a variable, or the definition of a Type Name, shall be
specified by fhe Type Spécification parameter. This parameter itself describes a procedure by which a Type Description
attribute is generated.-This generation shall always be performed at the time of generation of the MMS yariable object
with the effebt that all references to Type Name parameters are resolved at the time of definition, and Type Descriptions
never explicitlydepend on Named Type objects.

NOTE - As a consequence of this immediate evaluation rule, it is possible to define a VMD-specific variable in terms of a AA-
specific Named Type. For example, a variable will contain a correct Type Description attribute even if a referenced AA-specific Named
Type object is deleted because the application association disappears.

The structure of this parameter is given in Table 36.

Table 36 - Type Specification Parameter
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Table 36 (Cont.) - Type Specification Parameter

Req | Ind

Parameter Name Rsp | Cnf | CBB

Kind Of Type M M(=)

Type Name S S(=)

Array S S(=) | STR1
Packed M M(=) T VADR
Number of Elements M M(=)

Type Specification M M(=)

Structure S S(=) | STR2
Packed M M(=) | VADR
List Of Components M M(=)

Component Name U U(=) | VALT
Type Specification M M(=)
Simple S S(=)
Class M M(=)
Size c C(=)

As can be segqn from Table 36, a type is described by a recursively specified parameter. This parameter describes a
branching treg¢, called a type tree. The leaves of this tree are the simple data elements of the variable degcribed by the
type. If a type describes a complex variable (an array or a structure),‘then the type tree will have one jor more non-
leaf nodes, eafh of which represents a complex type constructed froni the (possibly complex) types repregented by the
subordinate npdes of the type tree.

The parametefs of the Type Specification parameter are as follows.

12.2.1.1 Kingd Of Type

The Kind Of Tiype parameter shall indicate the selection which has been chosen to describe this node of the tiype tree. The
values for thid parameter are:

TYPE-NAME [ shall indicate that the TypeName parameter is selected. This value shall not occur in & response or
confirm servicg primitive, or in an InformationReport.indication primitive.

ARRAY - shal] indicate that the Array parameter is selected.

STRUCTURE]|- shall indicate that the Structure parameter is selected.

SIMPLE - shalll indicate that the Simple parameter is selected.

12.2.1.2 Typ¢ Name

The Type Name séle 2 : e z b is to inherit
its definition from the Type Descnptlon attnbute of the Named Type obJect havmg a Type Name attnbute equal to this
parameter. (The Type Name is replaced by the value of the Named Type object’s Type Description attribute).
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12.2.1.3 Array

This selection for the Type Specification parameter shall indicate that the node being described is a complex type that is
constructed from an ordered sequence of elements of a single type, with elements numbered from zero, the first element,
and increasing.

NOTE From a modelling perspective, an array is described by the number of sub-trees specified by the Number Of Elements
parameter, each having the type specified by the Type Specification parameter, and packing, as specified by the Packed parameter, and
each immediately subordinate to the node of the type tree which specifies the array type. A given array element is identified by the
position of its sub-tree under the array’s type tree. The first array element is identified by zero, the second by one, and so forth, with the

last element id;

12.2.1.3.1

Plcked
This parameter shall specify whether or not storage optimization rules are in effect for locating the data el

array (and it
optimization
by the array 1
For Type Spe

PUBLIC or w
applicable to

NOTE

These rules shd

12.2.1.3.2 N

This parameter shall specify the number of elements of the array.

12.2.1.33 Ty

This parametier shall specify the type description 6f'the array elements through a recursive reference to the

cation param

12.2.1.4 Stricture

The Structurd
ordered list o

12.2.1.4.1

This paramet]
(and its subor
optimization

by the structfire type.

Packed

te ai e ne.

entified-by-the-value—of Number-Of Kl

subordinate types). When false, unless defined subordinate to a type for which ghis attribute i
Fules are not in effect. When true, storage optimization rules are in effect for-the entire sub-|

ype.

cification parameters which specify the type of a Named Variable object having Access Me
hich specify the type associated with an Unnamed Variable object; this parameter may be tr]
Lhe variable. Otherwise, this parameter shall be false.

The specific rules for locating the data elements of a storage optimized array are determined by the i
uld ensure the integrity of surrounding data elements in the case’of partial access, if allowed.

imber Of Elements

pe Specification

bter.

b parameter shall specify that this node of the type tree describes a complex type that is consty
[ one or more components, each of which may have a distinct type.

er shall gpetify whether storage optimization rules are in effect for locating the data elements of

rulés-are not in effect. When true, storage optimization rules are in effect for the entire sub

ements of this
b true, storage
tree described

thod equal to
ne or false, as

mplementation.

b Type Specifi-

ucted from an

this structure

dinatetypes) or not. When false, unless defined subordinate to a type for which this attribute i true, storage

tree described

For Type Specification parameters which specify the type of a Named Variable object having Access Method equal to
PUBLIC or which specify the type associated with an Unnamed Variable object, this parameter may be true or false, as

applicable to
NOTE
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the variable. Otherwise, this parameter shall be false.

The specific rules for locating the data elements of a storage optimized structure are locally determined. These rules
should ensure the integrity of surrounding data elements in the case of alternate access, if allowed.
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12.2.1.4.2 List Of Components

The List Of Components parameter shall describe the components of the structure. At least one component shall be
described.

12.2.1.4.2.1 Component Name

The Component Name parameter, of type Identifier, shall uniquely identify the component within the scope of the structure
(node) to which the component is an immediate subordinate. This parameter is required if this node may be referenced

by an alternate access specification. Otherwise this parameter may be omitted

12.2.1.4.2.2 Type Specification

This parametef shall specify the type description of the structure component through a recursive'réference to the Type

Specification pgarameter.

12.2.1.5 Simplle

The Simple selg¢ction for the Type Specification parameter shall indicate that a leaf node’of the type tree is beihg described.
Such a node shall contain the class of the data element represented by the node and, when applicable, the size [or precision)
associated with the specific instance of the class. The class and size together serve to specify the range of pdssible values

for the variablg.

12.2.1.5.1 Claps

f)

specify the number of bits in the bit string @hd an indication of whether this is an absolute number [indicating a

INTEGEH - The definition of this typeé.is as specified for the integer type in ISO 8824. The Size parpmeter shall
specify th¢ number of bits (assuming twos-complement representation) required in order to allow repr¢sentation of

UNSIGNHED - The definition jof this type is as specified for the integer type in ISO 8824, with the exclusion of the
negative whole numbers;, The Size parameter shall contain the number of bits (assuming binary representation)
required ih order to allow* representation of all possible distinguished values.

FLOATIN[G POINT\-This class defines a simple type with distinguished values which are the positive aind negative
real numMers, including zero, and including a representation for positive and negative inﬁnity, and|NaN (not a
ormat width

NOTE - The terms "positive infinity", "negative infinity", "NaN", "format width" and "exponent width" are defined in the
IEEE Standard for Binary Floating-Point Arithmetic (ANSI/IEEE Standard 754 - 1985). MMS allows any number of bits in the
format and exponent. This includes, but is not limited to, the two basic formats defined in that standard. Additional information
may be found in ISO/TEC 9506-2.

REAL - The definition of this type is as specified for the real type in ISO 8824. The Size parameter shall contain three
numbers which represent the base of the representation which shall be two or ten, the maximum number of octets
used to represent the exponent, and the maximum number of octets used to represent the mantissa. The second and
third values are meaningful only if the base of the representation is two.
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9

OCTET STRING - The definition of this type is as specified for the octetstring type in ISO 8824. The Size param-

eter shall contain the number of octets in the octetstring and an indication of whether this is an absolute number

(indicating a fixed-length string) or a maximum number (indicating a variable-length string).

VISIBLE STRING - The definition of this type is as specified for the VisibleString type in ISO 8824. The Size

parameter shall contain the number of characters in the string and an indication of whether this is an absolute

number (indicating a fixed-length string) or a maximum number (indicating a variable-length string).

Size parameter shall be omitted.

GENERALIZED TIME - The definition of this type is as specified for the GeneralizedTime type in ISO 8824. The

BINARY

BCD -
0,1, .. 94

OBJECT

parametdr shall be omitted.

12.2.1.5.2 Size

The presence
as specified al

the maximum|length of the string from zero.

12.3 Specification of Alternate Access

As described in 12.2, all MMS variables are typed. A variable’s-type describes the abstract syntax and ran
values of the teal variable in the VMD. An alternate access description specifies an alternate view of this ty
used to alter the perceived abstract syntax of the variable*(as seen using MMS services) or to restrict acce

of the range off possible values of the variable (partial-access) or both.

Alternate accéss to a variable (or Scattered Access object), as contained in the Access Description attribute

Variable List [or Scattered Access object or as provided by the Alternate Access parameter of a specific a
provides a mdpping from (to) the view provided by the referenced MMS object to (from) the view which is ¢

access. This results in an indirect mapping to the real variable.

In the various
The definition for this parametef fully defines the Access Description attribute (when not UNDEFINED)
Variable List 4nd Scattered Acéess objects. It also describes the derivation of the "derived type” which results
an alternate gccess to a type)whether derived or explicitly specified by a type specification. This derived ty
the abstract syntax of thé Data parameter (12.4), when used to convey values associated with the alternate
determines t:ie

object which jtself specifies alternate access to some subordinate variable access object.

The descriptipn 6f’the Alternate Access param
this descriptiomn, 5 EtWee :

eter i
object will be described.

10

s based upon its relationship to an MMS variable’s t;
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TIME - The definition of this type is as specified for the TimeOfDay type in this part of ISOAI
Size pa;:[‘neter shall indicate whether (true) or not (false) the date is to be included in values of the type.

is type shall consist of the set of distinguished values which are sequences of one or more n
) from some character set. The Size parameter shall indicate the absolute number of digits of

IDENTIFIER - The definition of this type is as specified for the object identifiex:type in ISO 8

or not) of the Size parameter, as well as its meaning, is dependémt upon the value of the Cla
love. When Class specifies a variable length string type, Size $hall be an integer determined h

variable access services, alternate access is represented by the presence of the Alternate Accg

EC 9506. The

umeric digits
the type.

B24. The Size

Bs parameter,
y subtracting

ge of possible
pe. It may be
5s to a subset

of the Named
cess request,
lesired by the

ss parameter.
bf the Named
from applying

type tree)which is used when describing alternate access to the mapping provided by a Sc4

pe determines
hccess. It also
ttered Access

pe. Following

eattered Access
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12.3.1

The structure

12.3.1.1 List

This paramets
Selection para
tree. This selé
elements repr

When the List
this paramete
the selections

When the List
parameter is d

|specified in the list.

ISO/IEC 9506-

Alternate Access Parameter

of the Alternate Access parameter is given in Table 37.

Table 37 Alternate Access Parameter

Conformance: VALT

1: 1990(E)

El
a

Req
Rsp

(9]
=S

Parameter Name CBB

List Of Alternate Access Selection
Component Name
Kind Of Selection
Select Alternate Access
Access Selection
Component
Index
Index Range
Low Index
Number Of Elements
Alternate Access
Select Access
Access Selection
Component
Index
Index Range
Low Index
Number Of Elements

===

—_

STR2
STR{
STRY

e T L e~

~

STR2
STRH1
STR1

P - -

I20NNINIZIZINOHOHINICZ

I NOINIZIITonnInICZ

~—

Of Alternate Access Selection

r shall specify a list containing oné or more Alternate Access Selection parameters. Each AlY
meter selects a node or, in the'case of an array, a range of nodes, at the next higher nesting ley
ction may be for the purpése of additional alternate access specification or for specifying acce
bsented by the selected nodes.

I is a structure. \The components of this derived type have component names and types as d

Of Alternateé Access Selection parameter contains exactly one element, the derived type resul
letermined by the selection specified for it, and the Component Name parameter shall not be

12.3.1.1.1 Cc

brnate Access
el of the type
5s to the data

Of Alternate Access Selection parameter contains more than one element, the derived type resulting from

etermined by

ting from this
specified.

mponent-Name

This parameter shall not be present if the List Of Alternate Access Selection specifies a single selection. Otherwise it is
optional, and if present, shall specify the name of this component of the alternate access for use in specifying alternate
access to the type derived from this application of the Alternate Access parameter.
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12.3.1.1.2 Kind Of Selection

This parameter shall indicate whether access or further recursion in the alternate access specification is being specified.
The possible values are:

SELECT-ALTERNATE-ACCESS - Indicates that further recursion in the alternate access specification is being specified
and that the Select Alternate Access parameter is present.

SELECT-ACCESS - Indicates that access (read or write) is being specified and that the Select Access parameter is present.

12.3.1.1.3 Selpct Alternate Access

This paramete
of the type tr
it shall select
specification.
access specific

is selected for the Alternate Access Selection when one or more sub-trees at the nextphigher
are to be selected for further (recursive) alternate access specification. If the current nodd
single array element, a sub-range of array elements, or all array elements for,farther altq
the current node is a structure, it shall select a single component of the structure for furt}
ion. The parameters of Select Alternate Access are as follows.

nesting level
is an array,
rnate access
her alternate

123.1.1.3.1 A

This paramete)
are:

COMPONENT

ccess Selection

shall indicate which of the selections for specifying alternate aécess has been taken. The po

- selects a single component of the structure as identified By'the Component parameter, for alte|

INDEX - selects a single array element, as specified by the Index parameter, for alternate access.

INDEX-RANG]

12.3.1.1.32 C
The Componen|

L - selects an array of elements, as specified by the-Index Range parameter, for alternate acce

pmponent

L parameter, of type Identifier, shall be selected if the current node of the type tree specifies a s

the Access Selection parameter indicates COMPONENT. This parameter selects, for further alternate access

the specific str

icture component having Compoenent Name equal to the Component parameter. The selecte

shall be an arrpy or a structure. The type trée node representing the selected structure component’s type d

selected and th
Component sel

123.1.1.33 |

The Index par
Selection indic

e Alternate Access paraméter is applied to that node. The derived type which results from
betion is determined by application of the Alternate Access parameter to the selected type tre

X

I.
eter, of typéiinteger, shall be selected if the current node of the type tree specifies an array ar

htes INDEX Otherwise this parameter shall not be selected. It selects the specific array ele

shall be an arpy or a structure) for further alternate access specification. The type tree node representing|

array element’s
type which re

type description is selected and then the Alternate Access parameter is applied to this node.

Esible values

rnate access.

ftructure and
bpecification,
i component
escription is
ppplying the
e node.

d the Access
ment (which
the selected
The derived
arameter to

{sl.]\lts from applying the Index selection is determined by application of the Alternate Access

the selected nolle

12.3.1.1.3.4 Index Range

The Index Range parameter shall be selected if the current node of the type tree specifies an array and the Access
Selection parameter indicates INDEX-RANGE. It selects a range of array elements (having array or structure type) for
further alternate access specification. For each element of the selected range, in order of increasing index, the type tree
node representing that element’s type description is selected and the Alternate Access parameter is applied to that node.
The derived type which results from applying the Index Range selection is an array having elements of the type determined
by application of the Alternate Access parameter to each of the selected nodes. (These elements are numbered from zero
as for any other array).
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Low Index

This integer parameter shall indicate the start of the index range. It shall be a valid index of the array. The specified
element shall be the first element of the resulting derived array type and shall be numbered zero in that type.

12.3.1.1.3.4.2 Number Of Elements

This integer parameter shall indicate the number of elements to be included in the index range, including the element
selected by Low Index. If this parameter has the value zero, then all elements having index greater than or equal to Low

Index and less

having index bgtween Low Index and Low Index plus Number Of Elements minu

selected eleme

12.3.1.1.3.5 A
The Alternate 4

12.3.1.1.4 Sele

This parameter
of the type tree
or a sub-range
structure for ad

accessed. The garameters of Select Access are as follows.

12.3.1.1.4.1  Aq

This parameter
COMPONENT
INDEX - select
INDEX-RANGH

12.3.1.142 C
The Componen|
Selection paran
component for 4

12.3.1.1.4.3

The Index pars

Index

s one, inclusive are selected,
s shall be defined.

ernate Access

\ccess parameter shall specify additional alternate access at the selected node{or nodes).
ct Access

are desired for access (read or write). If the current node is an array, it shall select a single an
bf array elements for access. If the current node is a structure, it shall select a single comp
cess. The entire sub-tree (including all of its data elements) specified by the selected node

tcess Selection

shall indicate which of the selections for specifying access has been taken. The possible valu
L selects a single component of the structure as identified by the Component parameter, for a
a single array element, as specified by the Index parameter, for access.

- selects an array of elements; as specified by the Index Range parameter, for access.

bmponent

L parameter shall be)selected if the current node of the type tree specifies a structure ang
leter indicates COMPONENT. Otherwise, this parameter shall not be selected. It selects a spec
hccess. The derived type resulting from the selection is the type of the selected structure com

méter'shall be selected if the current node of the type tree specifies an array and the Acce

all elements
Each of the

is selected for the Alternate Access Selection when one or more sub-trees at the next higher nesting level

ray element
bnent of the
or nodes) is

S are:

Cess.

the Access
fic structure
ponent.

tss Selection

parameter indi

bateS INDEX. Otherwise, this parameter shall not be selected. It selects the specific array e

ement to be

accessed. The derived type resulting from the selection is the type of the selected array element.

12.3.1.144 In

dex Range

The Index Range parameter shall be selected if the current node of the type tree specifies an array and the Access Selection
parameter indicates INDEX-RANGE. Otherwise, this parameter shall not be selected. It selects a range of array elements
which are to be accessed. The derived type resulting from the Index Range selection is an array containing the selected
elements, each having the type of the array element. (These elements are numbered from zero as for any other array).
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12.3.1.1.4.4.1

Low Index

This integer parameter shall indicate the start of the index range. It shall be a valid index of the array. The specified
element shall be the first element of the resulting derived array type and shall be numbered zero in that type.

12.3.1.1.4.4.2

Number Of Elements

This integer parameter shall indicate the number of elements to be included in the index range, including the element
selected by Low Index. If this parameter has the value zero, then all elements having index greater than or equal to Low

Index and les - >
having index between Low Index and Low Index plus Number Of Elements minus one, inclusive are selecte,

selected elemgnts shall be defined.

12.3.2 Appilic

The previous

As indicated ij
(data element]
using a "deriv]

accessed vari]ble are communicated.

When the S
object. The alf
include compg

The derived {
variables or S
of these comp
to the type (dd

When alterna
of the type tr
of the compor]
index ranges 1
components w
Scattered Acc

The result of
specification o

tation of Alternate Access to Scattered Access Objects

Hiscussion described the effect of applying an alternate access specification (to @ variable’s typ
1 this discussion, application of alternate access to a type description results in selection of the
) of the type tree which are to be accessed. These data elements are then represented to a
ed" type. This derived type controls the specification of the Data parameter when values of tl

ernate access applies to the derived type resulting from the Scattered Access object’s definitio
nents specified using alternate access.

ype of a Scattered Access object is always a strutture. This structure has as its compone
cattered Access objects which are listed in the Scattered Access object’s List Of Component at
bnents, in turn, has a derived type which results frem applying the component’s alternate ac
rived or explicit) of the referenced object.

e access is specified for a Scattered Atcess object, the Alternate Access parameter selects am
be of the derived type represented by the Scattered Access object. The Component Name att;
ents listed in the Scattered Accesg-object’s List Of Component attribute, and the componer
which were specified (as parameters of the Alternate Access parameter) when the Scattered A
ere specified, form the basis\for selections which may be made when alternate access is reqy
bss object.

applying alternate access to a Scattered Access object is a derived type. This derived typs
f the Data parameter' when values of the alternately accessed Scattered Access object are cor

12.4 Specification of'Data Values

The MMS Read, Write and InformationReport services are used to convey the desired (Write) or curre
InformationReport)-value of an MMS variable or a set of MMS variables referenced by a Scattered Access d

all elements
i. Each of the

e description.
specific nodes
h MMS client
he alternately

tered Access object is supported by a VMD, it is possible to specify alternate access to a Scqttered Access

n, which may

hts the MMS
tribute. Each
tess attribute

ng the nodes
ribute of each
it names and
\ccess object’s
hested for the

controls the
Imunicated.

nt (Read and
bject.

For Read and InformationReport, the current value of an MMS variable is obtained by applying the V-Get function (see
12.1.1.2), and the result is represented by the Access Result parameter. The current value of a constructed "variable"
represented by a Scattered Access object is obtained by applying the V-Get function to the MMS variables of the Scattered
Access object. If all such applications result in success, the result of the access is transferred using the derived type
represented by the Scattered Access object’s mapping, otherwise the reason for failure is returned.

For Write, the desired value of a variable is represented by the Data parameter. For an MMS variable, this value updates
the current state of the VMD by application of the V-Put function (see 12.1.1.2). The result of this update, if successful, is
represented by a simple confirmation. If the update fails, the result is represented by the Data Access Error parameter.
For a Scattered Access object, this value updates the current state of the VMD by application of the V-Put function (see
12.1.1.2) for each MMS variable represented by the Scattered Access mapping. The result of this update, if successful,
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is represented by a simple confirmation. If any portion of this update fails, the result is represented by the Data Access
Error parameter.

The Access Result, Data and Data Access Error parameters are specified below.

i2.4.1 Access Resuit Parameter

The Access Result parameter is used by the Read and InformationReport services in order to inform the client of the result

of reading an MMS variable or a constructed “variable”, as specified by a Scattered Access object.

The structurel of this parameter is given in Table 38.

Table 38 -~ Access Result Parameter
Req | Ind
Parameter Name Rsp | Cnf | CBB
Success M | M(=)
Data Access Error S |S(=)
Data S |8(=)

12.4.1.1 Sucfess

This parametpr shall indicate whether (true) or not (fals¢) the access succeeded, and shall specify the sellection for the
following pargmeters.

12.4.1.2 Data Access Error

If the Success parameter indicates that the access failed, this parameter shall contain the reason for failure. This parameter
is described in 12.4.3.

12.4.1.3 Dat:

If the Succesy parameter indidates that the access succeeded, this parameter shall contain the value of thle variable (or
constructed v4riable). The abstract syntax of a Data value shall be determined by the derived type specified| by the access
(alternate accpss or scatt€red access) or by the variable’s defined type (Named or Unnamed Variable object)

The parametelrs of thexData parameter are described in 12.4.2.

12.4.2 Data Patameter

The Data parameter is used by the Read, Write and InformationReport services to convey the value of a variable or a
constructed "variable" described by a Scattered Access object.

The structure of the component parameters is shown in Table 39.

Table 3@ -~ Data Parameter
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As can be seen
tree correspong

both), see 12.2

12.4.2.1 Kind

The value of th

at the current

12.4.2.2 Array

Table 39 (Cont.) - Data Parameter

Req | Ind

Parameter Name Rsp | Cnf | CBB
Kind Of Data M | M(=)

Array S S(=) | STR1
List Of Data M | M(=)

Structure S [S= [ STRZ
List Of Data M | M(=)
Simple S S(=)
Class M | M(=)
Value M | M(=)

and 12.3.

Of Data

from Table 39, this parameter is recursively defined. It shall specify a branching tree. Each| node of this
|s to a node of the variable’s type tree, or derived type tree after applying.scattered or alterndte access (or

e Kind Of Data parameter shall be ARRAY, STRUCTURE or SIMPLE depending upon whetljer the value
node of the type tree is an array, a structure, or a simple data element, respectively.

The Array parpmeter shall be selected when Kind Of Data~indicates an array. It shall specify an ordered| list of Data

parameters. E

list are ordered from array element zero and increasing to the last array element.

12.4.2.3 Strugture

The Structure
of the correspo

component of the structure.

124.2.4 Simgle

The Simple paf

value of a simple data element of the variable.

124.24.1 Class
This paramejmmmmnm BOOLEAN,

BIT STRING, INTEGER, UNSIGNED, FLOATING POINT, REAL, OCTET STRING, VISIBLE STRING, GENERAL-
IZED TIME, BINARY TIME, BCD, and OBJECT IDENTIFIER as specified for the Simple type of the Type Specification
parameter, in 12.2.1.5.1.

12.4.24.2 Value

This parameter shall contain the actual value of the simple data element.

118

rameter shall be selected when Kind Of Data indicates a simple data element. It shall specify

hch element of this list provides the value of‘the corresponding element of the array. The elements of the

barameter shall specify an ordered list of Data parameters. Each element of this list shall spedify the value
hding component of the strusture. The elements of the list are ordered from the first componept to the last

he class and
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12.4.3 Data Access Error Parameter

The Data Access Error parameter shall indicate the reason for failure of an attempted access to a variable or a set of
variables specified by a Scattered Access object. The possible values for this parameter are as follows.

OBJECT-INVALIDATED - An attempted access references a defined object which has an undefined reference attribute.
This represents a permanent error for access attempts to that object.

TTADMIITA DI TIATYT

HARDWARE-FAULT - An attempt to access the variable has failed due to a hardware fauit.

TEMPORARILY-UNAVAILABLE - The requested variable 1s temporarily unavailable for the requested accesk.
EXAMPLE - A VMD may disallow an attempt to write to the set-point of a control loop which has been placéd-in manual mode.
OBJECT-ACCESS-DENIED - The MMS client has insufficient privilege to request this operation.
OBJECT-UNDHFINED - The object with the desired name does not exist.

INVALID-ADDRESS - Reference to the unnamed variable object’s specified address is invalid because the spefified format
is incorrect or i$ out of range.

TYPE-UNSUPHORTED - An inappropriate or unsupported type is specified for a variable.
TYPE-INCONS[STENT - A type is specified which is inconsistent with the sexvice or referenced object.
OBJECT-ATTR]IBUTE-INCONSISTENT - The object is specified with irreonsistent attributes.
OBJECT-ACCERSS-UNSUPPORTED - The variable is not defined to.allow requested access.
OBJECT-NON-EXISTENT - The variable is nonexistent.

NOTE - The Data Access Error parameter does not indicate failure of a service request. Instead, it indicates|failure of an
attempted valid afcess request. The OBJECT-INVALIDATED error indicates that the mapping represented by a reference ¢ontained in a
defined Named Vgriable List or Scattered Access object is noJonger valid. All other values indicate failure of the V-Get or V}Put function.
12.5 Specifigation of Access to Variables
This subclause flescribes the parameters whith specify access to a variable. These include the Variable Access Bpecification
Parameter, the Mariable Specification Rarameter, the Scattered Access Description Parameter, and the Addresp parameter.
12.5.1 Variabl¢ Access Specification Parameter

The structure of the Variable-Access Specification parameter is shown in Table 40.

Table 40 ~ Variable Access Specification Parameter

Req | Ind
Parameter Name Rsp | Cnf | CBB

Kind Of Access M | M(=)

List Of Variable S |S(=)
Variable Specification M | M(=)
Alternate Access U U(=) | VALT

Variable List Name S S(=) | VLIS
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12.5.1.1

Kind Of Access

This parameter shall indicate whether the access is specified in terms of an enumerated list of Variable Specification and
(optionally) Alternate Access parameters or in terms of a single Variable List Name parameter giving the value of the
Variable List Name attribute of a Named Variable List object defined at the VMD.

12.5.1.2 List

Of Variable

When Kind Of Access specifies an enumerated list, this parameter shall be specified, otherwise it shall not be specified.

When specifies
shall apply. E

12.5.1.2.1 Variable Specification
The Variable §

a) 1is to be |
b) is to be
¢) has been

The paramete

12.5.1.2.2 Alfernate Access

This parametg
as specified by

This parametg

12.5.1.3 Variable List Name

When Kind O

not be specifigd. When specified this parameter shall provide the value of the Variable List Name attribut|

Variable List {

a) are to be
b) are to be
¢) have bee

12.5.2 Variah

hch element of this list shall contain the following parameters.

bpecification parameter shall identify the variable (at the VMD) whose value:
bad (Read request and indication service primitives);
ritten (Write service); or

read (InformationReport service and Read response and confirm sérvice primitives).

rs of the Variable Specification parameter are specified in 12.5:2.

r shall specify the alternate access which is applicable for this service instance. If not includ
the variable’s definition is to be used.

r shall be omitted if the variable’s type is simple.

[ Access specifies a named list, this parameter, of type Object Name, shall be specified, othel

bject at the VMD. This object'shall specify a list of one or more variables which:
read (Read request and indication service primitives);
written (Write service); or

h read (Read response and confirm service primitives and InformationReport service).

le Specification Parameter

The Variable $
by a Scattered-4
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b thisparameter shall listeach vartable (ore oF more) to be accessed, along with any Alternate]Access which

bd, full access

rwise it shall
e of a Named

represented

Table 41

Variable Specification Parameter

pec1ﬁcat10n parameter shall spec1fy access to a smgle MMS vanable or cons\ructed 'variabld"
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Table 41 (Cont) - Variable Specification Parameter
Req | Ind
Parameter Name Rsp | Cnf CBB

Kind Of Variable M M(=)
Name S S(=) | VNAM
Address S St=—TVABR
Variable Description S S(=) | VADR
Address M M(=)
Type Specification M M(=)
Scattered Access Description S S(=) | VSCA

12.5.2.1 Kind Pf Variable

This parameter|shall indicate the kind of variable access which is to be (or has been) performed. Its value shall be selected
from the followng:

NAMED - indi¢ating access using a Named Variable or Scattered Access object: When this value is selected the Name
Parameter shall be present.

UNNAMED - ipdicating access using an Unnamed Variable object. When this value is specified the Address parameter
shall be present.

SINGLE - indidating access using a temporarily created Named Variable object whose definition is supplied in the access
request. When [this value is specified the Variable Description.parameter shall be present.

SCATTERED -[indicating access using a temporarily created Scattered Access object whose definition is supplied in the
access request. [When this value is specified, the Scattered Access Description parameter shall be present.

INVALIDATED - indicating an attempted access to an invalidated variable. This value may only occur in a rpsponse or a
confirm primitiye. When this value is specified; the Name, Address, Variable Description, and Scattered Accesqd Description
parameters shdll be absent.

12.5.2.2 Name¢

The Name pargmeter, of type Objéct Name, shall specify the Variable Name attribute of a Named Variable pbject or the
Scattered Accegs Name of a Scattered Access object.

12.5.2.3 Address

The Address pgrameter shall specify access using the built-in type specified by an Unnamed Variable object.| The param-
eters of the Address parameter are given in 1254

12.5.2.4 Varlable Description

The Variable Description parameter shall specify Address and Type Specification for access using a temporarily created
Named Variable object. The created object is deleted following the access.
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12.5.2.4.1 Address

The Address parameter shall specify the address of the variable being described. It represents the base address of the
variable, as described by the Type Specification parameter.

The Address parameter is described in 12.5.4.

12.5.2.4.2 Type Specification

The Type Spdcification parameter shall specify the variable’s abstract type. The specified type shall be colnpatible with
the Type Desfription attributes of all Unnamed Variable objects which are included in the variable.(/Fh¢ definition of
"compatible" is a local issue. (See description of the Address attribute in 12.1.1.5.1). The Type Specificatior] parameter is
described in 12.2.

12.5.2.5 Scattered Access Description

The Scattered Access Description parameter shall specify access using a Scattered Access object. The Scgttered Access
Description parameter is described below.

12.5.3 Scattered Access Description Parameter

The Scattered Access Description parameter is used to describe an access to a "structure" composed off one or more
independent S variables. The structure of this parameter is given in‘Table 42.

Table 42 - Scattered Access Description Parameter

Conformance: VSCA,STR2
Req | Ind
Parameter Name Rsp | Cnf | CBB
List Of Compohent M | M(=)
Component Name U | U(=) | VALT
Variabie Specification M | M(=)
Alternate Access U U(=) | VALT

12.5.3.1 Lis{ Of Component

This parameter shall-contain an ordered list specifying one or more Named Variable, Unnamed Variable or Scattered
Access object§, in ‘any combination, which are to comprise the components of this scattered access.

12.5.3.1.1 Component Name

This parameter, of type Identifier, is optional. If omitted, this scattered access component may not be referenced by an
alternate access. If included, this parameter shall specify the name which shall apply for this component should alternate

access be requested.

12.5.3.1.2 Varlable Specification

This parameter shall specify the Named Variable, Unnamed Variable, or Scattered Access object which defines the location
and type of the data element(s) of this component of the scattered access, as well as the grouping of these data elements
into arrays or structures, if applicable.
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12.5.3.1.3 Alternate Access

This parameter shall specify the access which is desired to the data elements of the type specified by the variable specifi-
cation. If omitted, then full access is desired. If included, then alternate access is desired.

This parameter shall be omitted if Variable Specification references a single simple data element.

12.5.4 Address Parameter

The Address ppremeter—is—used—to—speet

a P e Onmamed—Vartab lementation-
defined addresges, as shown by the structure of the Address para

meter as given in Table 43.

Table 43 -~ Address parameter

Conformance: VADR

Req | Ind
Parameter Name Rsp | Cnf | CBB
Kind Of Address M | M(=)
Numeric Address S [S(=)
Symbolic Address S |S(=)
Unconstrained Address S {S(=)

12.5.4.1 Kind |Of Address

This parameter| shall indicate the kind of address contained in the parameter. Its value shall indicate whethet the address
is a numeric address, a symbolic address or an unconsfrained address.

NOTE - MMS does not specify the relationship between the Kind of Address and the characteristics of a real| system. The
difference between the various kinds of address, as fat as this part of ISO/IEC 9506 is concerned, is purely syntactic. An ichplementation
may support zerd or more of these kinds of addresges.

12.5.4.2 Numgeric Address

This parametet, of type unsigned integer, shall be selected when the Kind Of Address parameter speciﬁis a numeric
address. Its use is appropriate for addressing variables in a system which specifies a linear address space| or in which
addresses can Re representediby non-negative integer values.

12.5.4.3 Symbolic Address

This parameter,0f type character string, shall be selected when the Kind Of Address parameter specifief a symbolic
address. Its uset i i i - :

NOTE - This kind of address, like the other two, specifies the Address attribute of an Unnamed Variable. It is semantically and
syntactically distinct from an MMS Variable Name.
12.5.4.4 Unconstrained Address

This parameter, of type octetstring, shall be selected when the Kind Of Address parameter specifies an unconstrained
address. Its use is appropriate for addressing variables in a system having an implementation-specific address format
which may not be represented as a relative address or as a symbolic address.
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12.6 Read Service

The read service is used by a client MMS-user in order to request that a VMD return the value of one or more variables
defined at the VMD.

12.6.1 Structure

The structure of the component service primitives is shown in Table 44.

Table 44 -~ Read Service

Parameter Name Reg | Ind | Rsp | Cnf | CB

o

Argument M (
Specification With Result
Variable Access Specification M| M(

z
zz
Puw

Result(+)
Variable Access Specification
List Of Access Result

Result(~)
Error Type

Iwm I OWm
29

12.6.1.1 Argument

This parametpr shall convey the service specific parameters for the Read service request.

12.6.1.1.1 Specification With Result

This boolean parameter shall indicate whether (true) or not (false) the Variable Access Specification parametdr is requested
in the Result(+) parameter of the response primitive, if issued. If true, and the response primitive specifies| success, then
the value of the Variable Access-Specification parameter of the indication primitive shall be returned in[the Result(+)
parameter of the response primitive. If false the Variable Access Specification parameter shall not be inclufled.

12.6.1.1.2 Variable Access Specification

This parametler shall'specify the variables which are to be accessed. The Variable Access Specification| parameter is
described in 12.5.1,

12.6.1.2 Result(+)
The Result(+) parameter shall indicate that the requested service has succeeded.

NOTE - For the Read service, a successful result means that the service request was acceptable to the VMD and that the VMD
has attempted to determine the value of each of the variables requested by the service.

When success is indicated the following additional parameters are provided.
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12.6.1.2.1 Variable Access Specification

This parameter shall be present if requested in the indication primitive. Otherwise, it shall be omitted. If included, it
shall contain the Variable Access Specification parameter from the indication primitive.

12.6.1.2.2 List Of Access Result

This parameter shall contain the values of the specified variables, in the order specified by the Variable Access Specification
parameter. Each element of the list shall be an Access Result, which shall either specify the value of the real variable

at the time of pecess—afterapplying-the—variable’stypedeseriptioneand-elternateaccess{if-applieabler,orthe value of a

constructed vatiable specified by a Scattered Access object, or a reason for access error. The Access Result)parameter is
described in 12.4.1.

12.6.1.3 Resuit(-)

The Result(-) phrameter shall indicate that the service request is invalid or unacceptable to the"VMD, and has|been denied.
The Error Typq parameter, which is described in detail in clause 17, provides the reason that'the request has|been denied.

12.6.2 Service Procedure
After verifying|the validity of the service request, the VMD shall attempt te read (see V-Get in 12.1.1.2.1) the values of

the specified vgriables, and shall return, in the order specified in the Varjalle ‘Access Specification parameter, the Access
Result for each read attempt.

12.7 Write Service

The Write service is used by a client MMS-user to request that‘the VMD replace the content of one or more variables with
values supplied in the request.

12.7.1 Structyre

The structure ¢f the component service primitives is shown in Table 45.

Table 45 -~ Write Service

Pardmeter Name Req | Ind | Rsp | Cnf | CBB

Argument
Variable Access Specification

—oater

EZ
£
2=
W
122

Result(+)
List Of Write Result
Success
Data Access Error

w
2
RO
N e S

Result(-)
Error Type

TN OO0
n 0L
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12.7.1.1  Argument

This parameter shall convey the service specific parameters for the Write service request.

12.7.1.1.1 Variable Access Specification

This parameter shall specify the variable or variables which are to be written. This parameter is described in detail in

12.5.1.

12.7.1.1.2 Lis} Of Data

This parame
parameter. Th)
parameter. Th

and alternate §

The Data para

12.7.1.2 Resylt(+)

The Result(+)

NOTE
has attempted tq

When success

12.7.1.21

The List Of W]
This list shall

the write to thit variable failed.

12.7.1.2.1.1
This boolean

1271212 O

If failure is ing
Access Error i

12.7.1.3 Result(-)

List Of Write Resulit

shall specify the values to be written to the variables specified by the Variable Access
values shall occur in this list in the order of the variables specified in the Variable'Access
b parameters of Data shall be determined by the variable’s type description (or scattered acces:
Lccess description, as applicable. (See 12.2 and 12.3 for details).

meter is described in 12.4.2.

barameter shall indicate that the requested service has succeedéed:

For the Write service, a successful result means that the service request was acceptable to the VMD and
replace the value of each of the specified variables with the valués supplied in the request.

s indicated the List Of Write Result parameter is alsol{included.

rite Result parameter shall return a list, spécified in the order of the variables identified in
ndicate, for each variable, either a confirmation that the write to that variable succeeded or 4

uccess
rameter shall indicate, for 4 given variable, whether the write succeeded (true) or not (false}

ata Access Error

licated (Success.equals false), this parameter shall provide the reason for failure. The descrip
found in 12;4.3.

Specification
Specification
. description)

that the VMD

the request.
h reason that

tion for Data

been denied.

The Result(-) g

arameter shall indicate that the service request is invalid or unacceptable to the VMD, and has

The Error Type parameter, which 1s described in detail In clause 17, provides the reason that the request has been denied.

12.7.2 Service Procedure

The VMD shall verify the validity of the service request by inspecting the entire Variable Access Specification and the
List of Data. If the elements of the List of Data do not agree with the Variable Access Specification in type and number of
elements, a Result(-) shall be returned. Otherwise, the VMD shall attempt to write (see V-Put in 12.1.1.2.2) the values of
each of the specified variables, and then shall return, in the order specified in the Variable Access Specification parameter,
a confirmation that the write succeeded or an indication of why the write failed. A Result(+) with a List of Write Result
shall be returned.
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12.8 InformationReport Service

The InformationReport service may be used by an MMS-user in order to inform the other MMS-user of the value of one
or more specified variables, as read by the issuing MMS-user.

12.8.1 Structure

The structure of the component service primitives is shown in Table 46.

Table 46 - InformationReport Service
Parameter Name Req | Ind | CBB
Argument M | M(s)

Variable Access Specification M | M(=)
List Of Access Result M | M=)

12.8.1.1 Argument

This parameter fhall convey the service specific parameters for the InformationReport service request.

12.8.1.1.1 Vari1:le Access Specification

This parameter
12.5.1.

hall identify the variables for which yalues are being reported. This parameter is fully described in

12.8.1.1.2 List Of Access Result

This parameter ghall contain the values of the specified variables, in the order specified by the Variable Access Specification
parameter. EacH element of the list shall be an Access Result, which shall either specify the value of the varjable at the
time of access, of a reason for failure&The Access Result parameter is described in 12.4.1.

12.8.2 Service Procedure
MMS does not specify a procedure for invoking, or for receiving, the InformationReport service. The use of this service is

application deteymineds-An InformationReport.request shall not be sent if the peer MMS-user did not indicaté¢ support of
the Informationieport service in the services supported parameter in the Initiate service.

This is an unconfirmredservice:

NOTE1 - The choice of associations (if more than one exists) on which to send the InformationReport service request is a local
matter (which may be further specified by Companion Standards). All associations, one association, or some group may be selected.

NOTE 2 - The use of this service is functionally equivalent to an Event Notification with an Event Action of the Read service
{(with a Specification With Result parameter set to true). The practical difference is that by using the Event Notification method, the
conditions under which the service is used are directly visible (and modifiable) using MMS services. while by using the InformationReport
service, the conditions are a local matter and cannot be determined or changed by the remote MMS user.
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12.9 GetVariableAccessAttributes Service

The GetVariableAccessAttributes service is used by a client MM S-user in order to request that a VMD return the attributes

of a Named Variable or an Unnamed Variable object defined at the VMD, or that a VMD return the derived type description
of a Scattered Access object defined at the VMD.

12.9.1 Structure

The structure of the component service primitives is shown in Table 47.

Table 47 - GetVariableAccessAttributes Service
Parameter Name Req Ind Rsp | Cnf CBB
Argument M M(=)
Kind Of Variable M M(=)
Name S S(=) VNAM
Address S S(=) VADR
Result(+) 8 S(=)
MMS Deletable M M(=)
Address Cc C(=) | VADR
Type Specification M M(=)
Result(-) S S(=)
Error Type M M(=)

12.9.1.1 Argtment

This parametdr shall convey the service specific. parameters for the GetVariableAccessAttributes service request.

12.9.1.1.1 Kind Of Variable

This parametér shall equal NAMED or UNNAMED depending upon whether the request is for a named dbject (Named
Variable or Scattered Access), of arf Unnamed Variable object, respectively.

12.9.1.1.2 N(lme

When Kind Of Variable is equal to NAMED, this parameter, of type Object Name, shall specify the Variable Name or
Scattered Accgss/Narne attribute (as applicable) of the desired object.

12.9.1.1.3 Address

When Kind Of Variable is equal to UNNAMED, this parameter shall specify the Address attribute of the desired Unnamed
Variable object.

12.9.1.2 Result(+)

The Result(+) parameter shall indicate that the requested service has succeeded. When success is indicated the following
additional parameters shall also apply.
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12.9.1.2.1 MMS Deletable

This boolean parameter shall indicate whether (true) or not (false) the referenced object may be deleted by use of Delete-
VariableAccess service. It shall be the MMS Deletable attribute of the referenced object.

12.9.1.2.2 Address

If the VADR parameter conformance building block is in effect for the current application association, and if the referenced

object is a Named Variable ODJE(.B with Access Method equal to PUBLIC, this parameter shall be the Address attribute of

ool 1o 4
the Named Vgrizbleobject—Otirerwise;thisparameter-shalt-be orattted:

12.9.1.2.3 Type Specification

This paramet¢r shall be the Type Description attribute of the referenced Named Variable or Unnamed Varjable object or
it shall be the derived type description for the referenced Scattered Access object, as applicable.

12.9.1.3 Result(-)

The Result(-) [parameter shall indicate that the service request failed. The Error Type parameter, which is described in
detail in clauge 17, provides the reason for failure.

12.9.2 Servi¢e Procedure

®

The VMD shdll locate the specified object and return its attributesor'derived type description, as applicab]

12.10 DefineNamedVariable Service

The purpose ¢f the DefineNamedVariable service is to allow a client MMS-user to request that the VMD crjeate a Named
Variable objedt, describing a mapping to a real variablein the VMD.

NOTE - The ability to define a Named Variable object, using MMS services, has been included in this part of ISO/IEC 9506 in
order to support those systems which, due to simplicity-or age, do not provide for local definition of Named Variable objects.

12.10.1 Structure

The structurq of the component sefyvice primitives is shown in Table 48.

Table 48 - DefineNamedVariable Service
Parameter Name Req | ind | Rsp | Cnf | CBB
Argument M | M(=)
Variable Name M | M(=)
Address M | M(=)
Type Specification U |U=)
Result(+) S |S(=)
Result(-) S | S(=)
Error Type M | M(=)
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12.10.1.1 Argument

This parameter shall convey the service specific parameters for the DefineNamedVariable service request.

12.10.1.1.1 Variable Name

The Variable Name parameter, of type Object Name, shall specify the name which shall uniquely identify the Named

Variable object at the VMD. This name shall be unique among defined Variable Name and Scattered Access Na
having the specified scope.

12.10.1.1.2 ddress

This parametér shall specify the Address attribute of an Unnamed Variable object. It shall specify. the bas
address for the variable described by the Type Specification parameter. If multiple addresses are\required
this type, they shall be assigned to contiguous locations of the VMD. The Address parameter.is(described in

12.10.1.1.3 pe Specification

This parametér is optional. When specified, it defines the Type Description attribute of the Named Variabld
is being definpd. If not specified, the Named Variable object inherits the Unnamed Variable object’s Typ
attribute. Thg Type Specification parameter is described in 12.2.

The simple dqta elements of the type described by the Type Specification sHall be compatible with the Typ
attributes of the Unnamed Variable objects which are spanned by this-definition.

NOTE

The criteria for deciding that types are compatible are local.issues. See description of Address attributd

12.10.1.2 Result(+)

The Result(+)
specific param

parameter shall indicate that the service\request succeeded. A successful result does not s
eters.

12.10.1.3 Result(-)

The Result(-) parameter shall indicate that\the service request failed. The Error Type parameter, which is
detail in claude 17, provides the reason for/failure.

12.10.2 Servjce Procedure

If the requested definition is.acceptable, the VMD shall create a Named Variable object and shall initialize
as described bielow.

me attributes

b, or starting,
to represent
12.5.4.

object which
e Description

e Description

in 12.1.1.5.1.

upply service

described in

lits attributes

a) The Varigble Name attribute shall be initialized to equal the Variable Name parameter.

b) The MMf Deletable attribute shall be initialized to true.

¢) Ifthe Type Specification parameter is present in the indication primitive, the Named Variable object’s Type Description
attribute shall be initialized to the value of the Type Specification parameter, with all Type Name sub-parameters, if
any, replaced by the Type Description attribute of the Named Type object having Type Name attribute equal to the
value of the Type Name sub-parameter.

d) If the Type Specification parameter is absent from the indication primitive, the Named Variable object’s Type De-
scription attribute shall be initialized to equal the Type Description attribute of the Unnamed Variable object having
Address attribute equal to the specified Address parameter.

e) The Access Method attribute shall be initialized to PUBLIC.

f)  The Address attribute shall be initialized to the value of the Address parameter.
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Finally, a response specifying Result(+) shall be issued. This response shall contain no service-specific information.

12.11 DefineScatteredAccess Service

The purpose of the DefineScatteredAccess service is to allow a client MMS-user to request that the VMD create a Scat-
tered Access object, describing variable access through a structured "variable" constructed from components which are
represented by Named Variable, Unnamed Variable, or Scattered Access objects, in any combination.

NOTE - The ability to define a Scattered Access ob)ect has been mcluded in this part of ISO/IEC 9506 in order to support those
real systems wHich, P i N vV = EvingamAccess Method
allowing a varigble’s value to be determ_med apart from the spec1ﬁcat10n of a smgle base address and thch do not provide facilities
which allow for the server application to arrange the data elements of a variable so that they may be accessed usinga single base address.

12.11.1 Strugture

The structure pf the component service primitives is shown in Table 49.

Table 49 - DefineScatteredAccess Service

Parameter Name Req | Ind [<Rsp | Cnf | CBB
Argument M [\M(=)

Scattered Access Name M DM(=)

Scattered Access Description M I M(=)
Result(+) S |S(=)
Result(-) S |[S(=)

Error Type M | M(=)

12.11.1.1 Arj:lment

This parametdr shall convey the geFvice specific parameters for the DefineScatteredAccess service request.

12.11.1.1.1 Stattered Access.Name

The Scattered| Access Narhe parameter, of type Object Name, shall specify the name which shall uniquely identify the
Scattered Accdss objectat the VMD. This name shall be unique among defined Variable Name and Scattered|Access Name
attributes havling, the) specified scope.

12.11.1.1.2 Scattered Access Description

The Scattered Access Description parameter (described in 12.5.3) shall specify the component variables (one or more)
which are to be accessed using the Scattered Access object.

12.11.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not supply service
specific parameters.
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12.11.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is described in
detail in clause 17, provides the reason for failure.

12.11.2 Service Procedure

If the requested definition is acceptable, the VMD shall create a Scattered Access object. The newly created object’s

Scattered Access Name attribute shall be initialized to equal the Scattered Access Name parameter, its
attribute shall i ; . . )
to the variable

The entries of

parameter of the Scattered Access Description parameter. Each entry shall have its attributes linitialized

below.

a)

1) Ift

Acce]
to re

If thi
to in

2)

this

and

Namn

obje
1)
ii)

iii)

iv)

v)

i)
ii)

iii)

The Kind
Specificat

If th

If th
shal
be ¢
credted ohject. The Scattered Access object’s attributes shall be initialized as follows:

€ initia ;
access objects specified in the Scattered Access Description parameter.

jon parameter, as follows:

Variable Specification parameter specifies 2 Name, the referenced ebjéct (Named Variable
s) shall determine the value of Kind Of Reference attribute and the Reference attribute shall
fer to this object.

b Variable Specification parameter specifies an Address, the Kind Of Reference attribute shall
dicate that an Unnamed Variable is referenced and the Réference attribute shall be initializ
object.

L Variable Specification parameter specifies a Variable Description, a Named Variable object sh
initialized as specified below and then the Kind Of Reference attribute shall be initialized to ir
ed Variable object is referenced and the Referefice attribute shall be initialized to refer to the 1
t. The attributes of Named Variable object are initialized as follows:

the Variable Name attribute shall be ‘ifitialized to equal UNDEFINED;

the MMS Deletable attribute shall be initialized to equal true;

parameter’s Type Specification;
the Access Method attribute shall be initialized to equal PUBLIC;
the Address attribute shall be initialized to equal the Variable Description parameter’s Addr

e Variable Spetification parameter specifies a Scattered Access Description, the Kind Of Refers
| be initialiZéd to indicate that a Scattered Access object is referenced, then a Scattered Acces
Feated ar(d initialized as specified below, and the Reference attribute shall be initialized to refe

the Scattered Access Name attribute shall be initialized to equal UNDEFINED;

Of Reference attribute and the Reference attribute shall be initialized based’on the value of

MMS Deletable

of references

he List Of Component attribute shall be ordered according to the order of entries in the List Of Component

as specified

the Variable

or Scattered
be initialized

be initialized
bd to refer to

b1l be created
dicate that a
newly created

the Type Description attribute,shall be initialized to equal the type specified by the Variable Description

eS8,

tnce attribute
s object shall
r to the newly

the MMS Deletable attribute shall be initialized to equal true;

the List Of Component attribute shall be initialized, based on the recursively specified Scattered Access
Description parameter, by recursive execution of steps one (1), two (2) and three (3) of this procedure.

The Component Name attribute shall be initialized to UNDEFINED if this component of the Scattered Access De-

scription does not contain the Component Name parameter. Otherwise, it shall be initialized to the value of the

specified

5

Component Name parameter.

Otherwise it shall be initialized to the value of the Alternate Access parameter.

Finally a response primitive specifying Result(+) shall be issued.
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12.12 GetScatteredAccessAttributes Service

The purpose of the GetScatteredAccessAttributes service is to allow a client MMS-user to request that the VMD return
the attributes of a Scattered Access object defined at the VMD.

NOTE - The GetVariableAccessAttributes service may be used to obtain the derived Type Specification of a Scattered Access
object.

12.12.1 Structure

The structure|of the component service primitives is shown in Table 50.

Table 50 - GetScatteredAccessAttributes Service
Parameter Name Req | Ind | Rsp | Cnf |<CBB
Argument M | M(=)

Scattered Access Name M | M(=)

Result(+)
MMS Deletable
Scattered Access Description

—~
n
-

~=
L
~—~—

Result(-)
Error Type

zo 22O
20 220
"

T

12.12.1.1 Argument

This parameter shall convey the service specific parameters for the GetScatteredAccessAttributes service r¢quest.

12.12.1.1.1 $§cattered Access Name
The Scattered Access Name paranieter, of type Object Name, shall specify the name of the Scattered Accesg object whose
attributes are|being requested,
12.12.1.2 Result(+)

The Result(+)| parameter shall indicate that the service request succeeded. A successful result shall includq the following
additional parameters.

12.12.1.2.1 MMS Deletable

This parameter shall be the MMS Deletable attribute of the referenced Scattered Access object.

12.12.1.2.2 Scattered Access Description

The Scattered Access Description parameter (described in 12.5.3) shall specify the component variables (one or more)
which are accessed using the Scattered Access object.
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12.12.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is described in
detail in clause 17, provides the reason for failure.

If the Scattered Access Name parameter references a Named Variable object instead of a Scattered Access object, then
Error Type shall specify Error Class equal to ACCESS and Error Code equal to OBJECT-NON-EXISTENT.

12.12.2 Service Procedure

The VMD shall locate the specified Scattered Access object and shall return the value of its MMS Deletabls
able parameter and its List Of Component attribute as the List Of Component parametér-of {

the MMS Dele

Access Descrip

Entries shall he placed in the List Of Component parameter in the order specified in the List-QfyComponen|
Lccess object. Each entry shall correspond to a component of the Scattered Accéps-ebject’s List O

the Scattered A
attribute and §

tion parameter as described below.

hall have its parameters specified as follows:

, it shall be the Component Name attribute.

neters of the Variable Specification parameter shall be determinéd by the values of the Kind

a) The Com
Otherwisé
b) The parar
attribute
1)
Na
2) Ift
con
3) If
attri
the
4) If
equ
refe
5 If
att;
Des
proc
o)

erwise it

nd by the values of the attributes of the object referenced by.the Reference attribute, as foll

attribute of the referenced object.

in the Address attribute of the referenced object.

ind Of Reference equals SCATTERED and the referenced Scattered Access object’s Scattered

nd Of Reference equals SCATTERED and the referenced Scattered Access object’s Scattered

ibute is equal to \UNDEFINED, then Kind Of Variable shall be SCATTERED, and the Sca
iption parameter shall be specified by recursively applying steps one (1) through three (3) g

dure for the referenced Scattered Access object.

The Alternate Access parameter shall be omitted if the Access Description attribute is equal to UNDE

hall\bé the Access Description attribute.

bonent Name parameter shall be omitted if the Component Name attribute is equal to U

Kind Of Reference equals UNNAMED, then Kind Of Variable shall be UNNAMED, and 4

attribute as
he Scattered

t attribute of
f Component

INDEFINED.

IOf Reference
WS:

If Kipd Of Reference equals NAMED and the referenced Named Variable object’s Variable Name gttribute does
not Have the value UNDEFINED, then Kind Of Variable shalYbe NAMED and Name shall contain|

the Variable

Address shall

Access Name
shall contain

b attribute is
tain Address
equal to the

Access Name
tered Access
f this service

FINED. Oth-

Finally a response primitive specifying Kesult(+) shall be 1ssued.

12.13 DeleteVariableAccess Service

The purpose for the DeleteVariableAccess service is to allow a client MMS-user to request that a VMD delete one or more
Named Variable or Scattered Access objects having MMS Deletable attribute equal to true.
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12.13.1 Structure

The structure of the component service primitives is shown in Table 51.

Table 51 -~ DeleteVariableAccess Service

Parameter Name Req Ind qu Cnf | CBR

Argument
Scope Of Delete
List Of Name
Domain Name

oozZzxg
oo

-

Result(+)
Number Matched
Number Deleted

220
OO

Result(-)
Error Type
Number Deleted

LTI 220
W

£Z»

=
Ll
S

12.13.1.1 Argument

This paramete shall convey the service specific parameters for ‘the DeleteVariableAccess service request.

12.13.1.1.1 Sdope of Delete

The Scope of Delete parameter shall specify the extent of delete to be attempted. Possible values for this pafameter, and
their meaning,PI:re as follows:

SPECIFIC - Specifies that the specific MMS Deletable Named Variable objects or Scattered Access objects (in any combi-
nation) having [Variable Name or Scattered Access Name attributes (as applicable) equal to the Name parameters of the
List Of Name garameter are to be deleted.

AA-SPECIFIC | Specifies that allf/MMS Deletable Named Variable and Scattered Access objects within the{ scope of the
current application association are to be deleted.

DOMAIN - Spekifies that all MMS Deletable Named Variable and Scattered Access objects within the scope of the specified
domain are to lpe deleted:

VMD - Specifieg thaf all MMS Deletable Named Variable and Scattered Access objects having VMD scope are fo be deleted.

12.13.1.1.2 List Of Name

This parameter shall be specified if Scope of Delete is SPECIFIC. Otherwise, it shall be omitted. If included, it shall
contain a list of one or more Name parameters, of type Object Name, each specifying the name attribute (Variable Name
or Scattered Access Name) of a specific named variable access object which is to be deleted.

12.13.1.1.3 Domain Name

This parameter, of type Identifier, shall be specified if Scope of Delete is equal to DOMAIN. Otherwise, it shall be omitted.
It gives the name of the domain for which all MMS Deletable Named Variable and Scattered Access objects are to be
deleted.
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12.13.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. When success is indicated the following
additional parameters shall also apply.

12.13.1.2.1 Number Matched

This parameter, of type integer, shall indicate the number of Named Variable or Scattered Access objects that matched

- o aan nambBoation aarvics ragluag

41 P a
the name specification in the service request.

12.13.1.2.2 mber Deleted

This parame of t; integer, shall indicate the number of Named Variable or Scattered Access objectsthall were deleted
b ’

as a result of ¢xecuting the service procedure.
NOTE - . | The difference between the Number Matched and Number Deleted parameters indigate)the number of objects which
were not deleted, either because they have the MMS Deletable attribute equal to false, or for other réasens.
12.13.1.3 Result(-)

The Result(-) [parameter shall indicate that the service request failed. The Erxor Type parameter, which|is defined in
detail in clause 17, provides the reason for failure.
12.13.1.3.1 Number Deleted

This parametgr, of type integer, shall indicate the number of Nameéd Variable or Scattered Access objects tha were deleted
as a result of pxecuting the service procedure.

12.13.2 Service Procedure

If the requesd is acceptable, for each Named Variablé or Scattered Access object having a Variable Namq or Scattered
Access Name|attribute of the specified scope (oryfor the specified objects in the case of SPECIFIC) and [having MMS
Deletable attrfibute equal to true, the VMD shall'delete the object and make its name (Variable Name or Scgttered Access
Name) available for immediate redefinition,

If a deleted object is referenced by one or 'more Named Variable List or Scattered Access objects, the Refer¢nce attribute
of each referepcing object shall be get\to UNDEFINED.

Access object i§ déleted, then all referenced Named Variable or Scattered Access objects having name
attribute (Variable Name or Scattered Access Name) equal to UNDEFINED shall also be deleted. This procgdure shall be
repeated for dach deleted Scattered Access object. Any such referenced objects deleted shall not be included in the count
of the numbef matched or'the number deleted.

After all objefts of the specified scope have been deleted, a positive response is issued with the values ag signed to the
Number Mat¢hed and Number Deleted parameters.

If an error occurs in the deletion of any of the specified objects, then a negative response shall be issued with the Number
Deleted parameter indicating the number of objects that were deleted. Failure to delete an object with the MMS Deletable
attribute equal to false shall not be deemed an error.

12.14 DefineNamedVariableLlist Service
The purpose of the DefineNamedVariableList service is to allow a client MMS-user to request that the VMD create a

Named Variable List object, describing variable access through a list of Named Variable objects or Unnamed Variable
objects, or Scattered Access objects, in any combination.
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Structure

The structure of the component service primitives is shown in Table 52.

12.14.1.1

This paramets

12.14.1.1.1

Variable List

Table 52 - DefineNamedVariableList Service

Parameter Name

3]
2]

Req Rsp | Cnt | CBB

Argument
Variable List Name
List Of Variable
Variable Specification
Alternate Access

czzzx
133333

VALT
Result(+) ) S(=)

Result(-)
Error Type

IWm
~
L

Argument

Variable List Name

The Variable ]

bject at the VMD.

12.14.1.1.2 List Of Variable

br shall convey the service specific parameters for the DefineNamedVariableList service requgst.

ist Name parameter, of type Object Namé;*shall specify the name which shall uniquely identjfy the Named

The List Of Vlariable parameter shall specify a list of one or more variables which are to be accessed using the Named

Variable List.

12.14.1.1.2.1

This paramet]
parameter is

12.14.1.1.2.2

This optional lp

Each element of this list shall specify the following parameters.

Variable Specification

Hescribed in¢12.5.2.

Alternate Access

element of the list is accessed. If omitted, full access is specified. Alternate Access is described in 12.3.

12.14.1.2 Result(+)

br shall specify\a variable which is to be accessed by this element of the list. The Variablg

ded—sh Q a vy axrn o A s h h o DD hen he arahlag

Specification

specified by this

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not supply service
specific parameters.
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12.14.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is described in

detail in claus

e 17, provides the reason for failure.

12.14.2 Service Procedure

Ifthe requested definition is acceptable, the VMD shall create a Named Variable List object and shall initialize its attributes

as follows.

The Variable
The MMS Del

The List Of Vi
variable acces

the List Of Variable parameter. Each entry shall correspond to an element of the List OfVdriable parame

have its attrib

a) The Kind

list Name attribute shall be initialized to equal the Variable List Name parameter.
btable attribute shall be initialized to true.

ariable attribute shall be initialized to contain a list of references and access desctriptions to
b objects. The entries shall be placed in the List Of Variable attribute in the,order in which

utes initialized as specified below.

Specification parameter, as follows.

1) If th

e Variable Specification parameter specifies a Name, the reférenced object (Named Variable

Access) shall determine the value of Kind Of Reference attribute and the Reference attribute shall

to r¢

to in
this
3)
with
Desq

fer to this object.

If thie Variable Specification parameter specifies an Address, the Kind Of Reference attribute shall

dicate that an Unnamed Variable is referenced and\the Reference attribute shall be initializ
object.

If thle Variable Specification parameter specifies & Variable Description, a Named Variable object sh

its Variable Name attribute equal to UNDEFINED, its MMS Deletable attribute equal to t
ription attribute equal to the type specified by the Variable Description parameter’s Type Spe

Accdss Method attribute equal to PUBLIC; and its Address attribute equal to the Type Description

Add:

refes

4) Ifth
shall

creal

enced and the Reference attripute shall be initialized to refer to the newly created object.

e Variable Specification parameter specifies a Scattered Access Description, the Kind Of Refere
be initialized to indicate-that a Scattered Access object is referenced, a Scattered Access o
ted and initialized as'specified below, and the Reference attribute shall be initialized to refer

created object. The Scattered Access object’s attributes shall be initialized as follows:

i)
ii)

iii)

the Scattered.Access Name attribute shall be initialized to equal UNDEFINED;
the MMS Deletable attribute shall be initialized to equal true;

the (List Of Components attribute shall be initialized to contain the specified components,
attributes initialized as follows:

Of Reference attribute and the Reference attribute shall be initialized,"based on the value of

the specified
they occur in
ter and shall

the Variable

or Scattered
be initialized

be initialized
ed to refer to

pll be created
rue, its Type
cification, its
) parameter’s

ress. Then the Kind Of Reference*attribute shall be initialized to indicate that a Named Variable object is

nce attribute
bject shall be
to the newly

each having

138

— Kind Of Reference and Reference shall be initialized as specified by step one (1) of this service proce-
dure, based on the value of the Variable Specification parameter of this component of the Scattered Access

Description;

— Component Name shall be initialized to UNDEFINED if this component of the Scattered access Descrip-

tion does not contain the Component Name parameter. Otherwise, it shall be initialized to th
specified Component Name parameter;

e value of the

— Access Description shall be initialized to UNDEFINED if this component of the Scattered Access Descrip-

tion does not contain the Alternate Access parameter. Otherwise, it shall be initialized to the

specified Alternate Access parameter.

value of the
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b)  The Access Description attribute shall be initialized to UNDEFINED if the Alternate Access parameter is absent.
Otherwise it shall be initialized to the value of the Alternate Access parameter.

Finally a response primitive specifying Result(+) shall be issued.

12.15 GetNamedVariableListAttributes Service

The GetNamedVariableListAttributes service is provided in order that a client MMS-user may request that a VMD return
the attributes of a Named Variable List object defined at the VMD.

12.15.1 Structyre

The structure of the component service primitives is shown in Table 53.

Table 53 - GetNamedVariableListAttributes Service

Parameter Name Req | Ind | Rsp¢ Cnf | CBB
Argument M | M(=)
Variable List Name M | ME)

Result(+)
MMS Deletable
List Of Variable
Variable Specification
Alternate Access

—~
[
-

—_—aR=
nonn

VALT

]
~

Result(-)
Error Type

LTmOh oOoZIZZon
SO 0w
I

P
]
~

12.15.1.1 Argument

This parameter phall convey the sefvice specific parameters for the GetNamedVariableListAttributes service request.

12.15.1.1.1 Var|able List Name

The Variable Ligt Name, parameter, of type Object Name, shall specify the Variable List Name attribute of [the Named
Varijable List object whose attributes are desired.

12.15.1.2 Result{F]

The Result(+) parameter shall indicate that the requested service has succeeded. When success is indicated the following
additional parameters shall also apply.

12.15.1.2.1 MMS Deletable

This parameter shall indicate whether (true) or not (false) the Named Variable List object is deletable using the Delete-
NamedVariableList service. It shall be the MMS Deletable attribute of the referenced Named Variable List object.
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12.15.1.2.2 Llist Of Variable

The List Of Variable parameter shall be the List Of Variable attribute of the referenced Named Variable List object. It shall
specify an ordered list of one or more access descriptions, each specifying the Variable Specification and (conditionally)
Alternate Access parameters which specify access to an MMS variable or a Scattered Access object.

12.16.1.2.2.1

Variable Specification

The Variable Specification parameter shall specify the variable (ori Scattered Access object) which is accessed by this

element of thel

12.16.1.2.2.2

This paramete
of the Access ]

list. Vamable Specification 1s described 1n 12.5.2.

Alternate Access

r shall be omitted if full access to the referenced variable is provided. Otherwise;-it shall spe
Description attribute of this list element. Alternate Access is described in 12.3.

12.15.1.3 Result(-)

The Result{-)
detail in claus

barameter shall indicate that the service request failed. The ErrorType parameter, which is

p 17, provides the reason for failure.

12.15.2 Service Procedure

The VMD sha]
as the MMS [

Entries shall

1 locate the specified Named Variable List object and‘shall return the value of its MMS Delet.
eletable parameter and its List Of Variable attribute as the List Of Variable parameter, as sy

be placed in the List Of Variable parameter iri‘the order specified in the List Of Variable at
le List object. Each entry shall correspond té.an element of the Named Variable List object’s Li
shall have its parameters specified as follows:

meters of the Variable Specification parameter shall be determined by the values of the Kind

nd Of Reference equals NAMED and the referenced Named Variable object’s Variable Name 3
have the value UNDEFINED, then Kind Of Variable shall be NAMED and Name shall contair
le attribute of the referenced object.

e Kind Of Reference\equals UNNAMED, then Kind Of Variable shall be UNNAMED, and |
hin the Address dttribute of the referenced object.

nd Of Referénce equals SCATTERED and the referenced Scattered Access object’s Scattered

bute does-not have the value UNDEFINED, then Kind Of Variable shall be NAMED and Name

the PBcattered-Access Name attribute of the referenced object.

cify the value

described in

hble attribute
ecified below.

tribute of the
kit Of Variable

Of Reference

and then by the values of the attributes of the object referenced by the Reference attribute, gs follows:

ttribute does
the Variable

Address shall

|Access Name
shall contain

nd’ Of Reference equals NAMED and the referenced Named Variable object’s Variable Na

attribute is

equgl to'UNDEFINED, then Kind Of Variable shall be SINGLE and Variable Description shall coptain Address

equal to the Address attribute of the referenced Named Variable object and Type Specification equal to the
referenced Named Variable object’s Type Description attribute.

If Kind Of Reference equals SCATTERED and the referenced Scattered Access object’s Scattered Access Name

attribute is equal to UNDEFINED, then Kind Of Variable shall be SCATTERED, and the Scattered Access
Description parameter shall be specified by recursively applying steps one (1) and two (2) of this service procedure
for the referenced Scattered Access object.

Named Variab
attribute and
a) The para
attribute
1) IfKj
not }
Nanj
2) If th
cont]
3) IfK
att;
4) If
5)
b)

erwise, it shall be the Access Description attribute.

Finally a response primitive specifying Result(+) shall be issued.
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The Alternate Access parameter shall be omitted if the Access Description attribute is equal to UNDEFINED. Oth-
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12.16 DeleteNamedVariableList Service

The DeleteNamedVariableList service is provided in order to allow a client MMS-user to request that a VMD delete one
or more MMS-defined Named Variable List objects at the VMD having MMS Deletable attribute equal to true.

12.16.1 Structure

The structure of the component service primitives is shown in Table 54.

Table 54 ~ DeleteNamedVariableList Service

Parameter Name Req | Ind | Rsp | Cnf | CBB

Argument M | M(=)

Scope of Delete M | M(=)
List Of Variable List Name C | C(=)
Domain Name C C(=)

Result(+) S S(=)
Number Matched MO M(=)
Number Deleted M | M(=)

Result(-) S S(=)
Error Type M | M(=)
Number Deleted M | M(=)

12.16.1.1 Ardgument

This parametdr shall convey the service specificcparameters for the DeleteNamedVariableList service requeft.

12.16.1.1.1 Sgope of Delete

The Scope of IDelete parameter shallspecify the extent of delete to be attempted. Possible values for this pgrameter, and
their meaning| are as follows:

SPECIFIC - Specifies that the specific MMS-defined Named Variable List objects having Variable List Name attributes
equal to the Vhriable List.name parameters of the List Of Variable List Name parameter are to be deleted.

AA-SPECIFI( - Specifies’that all MMS-defined Named Variable List objects within the scope of the current application
association ar¢ to be deleted.

DOMAIN - Specifies that all MMS-defined Named Variable List objects within the scope of the specified dorhain are to be
deleted.

VMD - Specifies that all MMS-defined Named Variable List objects having VMD scope are to be deleted.

12.16.1.1.2 List Of Variable List Name

This parameter shall be specified if Scope of Delete is SPECIFIC. Otherwise, it shall be omitted. If included, it shall contain
a list of one or more Variable List Name parameters, of type Object Name, each specifying the value of the Variable List
Name attribute of a specific Named Variable List object which to be deleted.
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12.16.1.1.3 Domain Name

P I R ¢

1

This parameter, of type Identifier, shall be specified if Scope of Delete is equal to DOMAIN. Otherwise, it shall be omitted.
It gives the name of the domain for which all MMS-defined Named Variable List objects are to be deleted.

12.16.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. When success is indicated the following

additional para

12.16.1.2.1 Nmeer Matched

This parameter] of type integer, shall indicate the number of Named Variable or Scattered Access objéets t}
the name specification in the service request.
12.16.1.2.2 Nuymber Delseted

This parameter]
as a result of e

12.16.1.3 Res
The Result(-)

detail in clause

12.16.1.3.1 N{

This parameten
as a result of e

12.16.2 Serviq

meters shall also apply.

of type integer, shall indicate the number of Named Variable or Scattered Access objects that
tecuting the service procedure.

Llt(-)
17, provides the reason for failure.
mber Deleted

of type integer, shall indicate the number of Named Variable or Scattered Access objects that
kecuting the service procedure.

te Procedure

If the request
scope (or for t
to true, the
immediate red

If a deleted N
UNDEFINED,
referenced obje
matched or th

If a reference

UNDEFINED,

having Scattered Access Name equal to UNDEFINED, which is deleted. Any such referenced objects deleted

included in the

s acceptable, for each Named Variable List object having a Variable List Name attribute of
e specified Named Variable List objects in the case of SPECIFIC) and MMS Deletable att
shall delete the Named Variable List object and make its Variable List Name attribute
finition.

med Variable List. object references a Named Variable object having Variable Name attrib)
or a Scattered, Access object having a Scattered Access Name attribute equal to UNDEFIN]
t shall also be-deleted. Any such referenced objects deleted shall not be included in the count o
number deleted.

Scattéred Access object is deleted, and it in turn references a Named Variable object hay
equal to UNDEFINED or a Scattered Access object having Scattered Access Name attrih
ther that object shall also be deleted. This procedure shall be repeated for each Scattered A

hat matched

were deleted

rameter shall indicate that the service request failed. The-Error Type parameter, which s defined in

were deleted

the specified
ribute equal
hvailable for

ute equal to
£D, then the
f the number

ing Variable
ute equal to
Lccess object,

count of the number matched or the number deleted.

shall not be

After all MMS-defined Named Variable List objects of the specified scope have been deleted, a positive response is issued
with the values assigned to the Number Matched and Number Deleted parameters.

If an error occurs in the deletion of any of the specified objects, then a negative response shall be issued with the Number
Deleted parameter indicating the number of objects that were deleted. Failure to delete an object with the MMS Deletable

attribute equal
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to false shall not be deemed an error.
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12.17 DefineNamedType Service

The DefineNamedType service is provided so that a client MMS-user may request that a VMD store a named type speci-

fication for use in subsequent definition of Named Variable or Named Type (or both) objects at the VMD.

12.17.1 Structure

The structure of the component service primitives is shown in Table 55.

Table 55 - DetineNamedlype Service
Parameter Name Req | Ind | Rsp | Cnf | CBB
Argument M | M(=)
Type Name M1 M(=)
Type Specification M | M(=)
Result(+) S S(=)
Result(-) S (I'S(=)
Error Type M M=)

12.17.1.1  Argyment

This parameter|shall convey the service specific parameters\for the DefineNamedType service request.

12.17.1.1.1 Type Name
The Type Nam¢g parameter, of type Object Name, shall specify the name which shall uniquely identify the ]
object at the D.

12.17.1.1.2 Type Specification

This parameter|shall specify the value of the abstract type which shall be associated with the Type Name.

description of this parameter can.be found in 12.2.1.

12.17.1.2 Resyit(+)

Named Type

A complete

The Result(+) garameter shall indicate that the service request succeeded. A successful result does not supply service

specific parameters:

12.17.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is
detail in clause 17, provides the reason for failure.

described in
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12.17.2 Service Procedure

If the requested definition is acceptable to the VMD, the VMD shall create a Named Type object and initialize its Type
Name and Type Description attributes from the Type Name and Type Specification parameters, respectively, and its MMS
Deletable attribute to true.

If the Type Specification parameter contains a Type Name parameter referencing a second, defined Named type object,
the type description for the type tree node represented by the Type Name parameter shall be inherited from the Type

Description attribute of the referenced Named Type object. (A Type Description attribute shall not contain a2 Type Name).
The successful response for the DefineNamedType service shall contain no service-specific information.

12.18 GetNamedTypeAttributes Service

The GetNamedTypeAttributes service is provided so that a client MMS-user may request that a VMD return the attributes
of a Named Tyjpe object.

12.18.1 Strudture

The structure pf the component service primitives is shown in Table 56.

Table 56 — GetNamedTypeAttributesiService

Parameter Name Req\'Ind | Rsp | Cnf | CBB

Argument
Type Name

zz
=

Result(+)
MMS Deletable
Type Specification

F<-4Y
TN

~ —

Result(-)
Error Type

TN ZIZ0
0

z0
o0

12.18.1.1 Argument

This parametdr shall convey the service specific parameters for the GetNamedTypeAttributes service requegt.

12.18.1.1.1 Typé Name

The Type Name parameter, of type Object Name, shall specify the value of the Type Name attribute of the Named Type
object whose attributes are desired.

12.18.1.2 Result(+)

The Result(+) parameter shall indicate that the requested service has succeeded. When success is indicated the Type
Specification parameter shall also be included.
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12.18.1.2.1 MMS Deletable

This parameter shall indicate whether (true) or not (false) the Named Type object was created using the DefineNamedType
service. It shall be the MMS Deletable attribute of the referenced Named Type object.

12.18.1.2.2 Type Specification

This parameter shall contain the value of the Type Description attribute of the referenced Named Type object. A complete
definition of this parameter may be found in 12.2.1.

NOTE
Specification par

12.18.1.3 Resyult(-)

The Result(-) g

detail in clausd

12.18.2 Serviq

The VMD shal
the MMS Delet

12.19 Delet¢NamedType Service

The DeleteNan|
MMS-defined N

12.18.1 Struc

The structure g

Due to the rules for inheritance of type description for types defined in terms of a Named Type-ob
ameter of this service will never contain a Type Name parameter.

arameter shall indicate that the service request failed. The Error Type parareter, which is
17, provides the reason for failure.

te Procedure

able and Type Description attributes from this object.

hedType service is provided in order to allow a client-MMS-user to request that a VMD delete
famed Type objects.
ure

f the component service primitives,is shown in Table 57.

Table (57

DeleteNamedType Service

=)
a

Parameter Name Rsp | Cnf | CBB

Argment
Scope of Delete
List Of Type Name
Domain Name

oo
TETw

~]

Resuittr)
Number Matched
Number Deleted

zz g
0

~—

Result(-)
Error Type
Number Deleted

~

IZTnNn ZIZIP
=IOV
D0

ject, the Type

described in

locate the Named Type object having Type Name attribute equalto the specified Type Namle and return

one or more
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12.19.1.1 Argument

This parameter shall convey the service specific parameters for the DeleteNamedType service request.

12.19.1.1.1 Scope of Delete

The Scope of Delete parameter shall specify the extent of delete to be attempted. Possible values for this parameter, and
their meaning, are as follows:

SPECIFIC - S

Name paramet

AA-SPECIFIC

are to be delety
DOMAIN - Spd

VMD - Specifids that all MMS-defined Named Type objects having VMD scope are to be-deleted.

12.18.1.1.2

This parame

contain a list ¢
attribute of a gpecific Named Type cbject which to be deleted.

12.18.1.13 D

This paramete
It shall be the

12.19.1.2 Result(+)

The Result(+)

additional par}

12.18.1.21 N

This parametet, of type integer, shallindicate the number of Named Type objects that matched the name sp
the service req

12.19.1.22 N

This paramete
the service prg

:[t Of Type Name

ers of the List Of deleted.

bd.

cifies that all MMS-defined Named Type objects within the scope of the specifiéd\domain are

shall be specified if Scope of Delete is SPECIFIC. Otherwisey, it shall be omitted. If incly
f one or more Type Name parameters, of type Object Nameseach specifying the value of the

bmain Name

r, of type Identifier, shall be specified if Scope of Délete is equal to DOMAIN. Otherwise, it sha
name of the Domain for which all MMS-defined ' Named Type objects are to be deleted.

parameter shall indicate that thé. service request succeeded. When success is indicated
hmeters shall also apply.

mber Matched

luest.

umber Deleted

Ir, of type integer, shall indicate the number of Named Type objects that were deleted as a resul
icedure!

- Specifies that all MMS-defined Named Type objects within the scope of the current applicatio

al to the Type

n association

Lo be deleted.

ded, it shall
Type Name

1 be omitted.

he following

lecification in

E of executing

12.19.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined in

detail in claus

12.19.1.3.1 N

e 17, provides the reason for failure.

umber Deleted

This parameter, of type integer, shall indicate the number of Named Type objects that were deleted as a result of executing
the service procedure.
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12.19.2 Service Procedure

If the request is acceptable, for each Named Type object having a Type Name attribute of the specified scope (or for the
specified Named Type objects in the case of SPECIFIC) and an MMS Deletable attribute equal to true, the VMD shall
delete the Named Type object and make its Type Name attribute available for immediate redefinition.

After all MMS-defined Named Type objects of the specified scope have been deleted, a positive response is issued with the
values assigned to the Number Matched and Number Deleted parameters.

If an error occurs in the deletion of any of the specified objects, then a negative response shall be issued with the Number

Deleted paramdter indicating the number of objects that were deleted. Failure to delete an object with the MM S Deletable

attribute equalfto false shall not be deemed an error.

12.20 Confofmance

The Variable Adcess Services define parameter conformance requirements for the VMD. These requirements gre described
below.

12.20.1 Parameter Conformance Building Blocks

Parameter confprmance to the MMS Variable Access services is specified in texms of the requirements placgd upon both
the VMD and the client MMS-user. These requirements are defined as follows.

STR1

The STR1 parameter conformance building block shall establish the validity of the ARRAY value for the Kiind Of Type
parameter of the Type Specification parameter, the INDEX and INDEX-RANGE value for the Access Selectior] parameters
of the Alternatq Access parameter (if VALT is supported) and:the ARRAY value for the Kind Of Data parameter of the
Data parameter.

If STR1 is supported, then these values, and the parameters which they select, are valid, and the NEST parameter
conformance bulilding block must specify a value which'is greater than zero.

Otherwise, thege values, and the parameters which they select, are invalid. A request specifying these values shall
constitute a profocol error. A valid request which;, if honoured, would require a response specifying these values shall result
in a service errgr specifying Error Class equal to ACCESS and Error Code equal to OBJECT-ACCESS-UNSUPPORTED.

STR2

The STR2 parameter conformance,building block shall establish the validity of the STRUCTURE value for the Kind Of
Type parametey of the Type Specification parameter, the COMPONENT value for the Access Selection pararheters of the
Alternate Acceds parameter)(if VALT is supported) and the STRUCTURE value for the Kind Of Data parameter of the
Data parameter.

If STR2 is supported,)then these values, and the parameters which they select, are valid, and the NEST parameter
conformance bulilding block must specify a value which is greater than zero.

Otherwise, these values, and the parameters which they select, are invalid. A request specifying these values shall
constitute a protocol error. A valid request which, if honoured, would require a response specifying these values shall result
in a service error specifying Error Class equal to ACCESS and Error Code equal to OBJECT-ACCESS-UNSUPPORTED.

NEST

The NEST parameter conformance building block shall specify the maximum number of non-leaf nodes of a type tree
between the root node and the most deeply nested leaf node. This value shall be zero if neither STR1 nor STR2 are
supported. Otherwise it shall be greater than zero and shall apply equally to STR1 and STR2, as applicable.

VNAM
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The VNAM parameter conformance building block shall establish the validity of the NAMED value for the Kind Of
Variable parameter of the Variable Specification parameter and the NAMED value for the Kind Of Variable parameter of
the GetVariableAccessAttributes service’s Argument parameter.

If VNAM is supported, then these values, and the parameters which they select, are valid.

Otherwise, these values, and the parameters which they select, are invalid. A request specifying these values shall
constitute a protocol error. A valid request which, if honoured, would require a response specifying these values shall result
in a service error specifying Error Class equal to ACCESS and Error Code equal to OBJECT-ACCESS-UNSUPPORTED.

VADR

The VADR patameter conformance building block shall establish the validity of the Address parametet,)wherever it occurs
in a service taple, and the validity of the UNNAMED and SINGLE values for the Kind Of Variable parameter ¢f the Variable
Specification parameter, the UNNAMED value for the Kind Of Variable parameter of the GetVariableAc¢essAttributes
service’s Argument parameter, and of the value TRUE for the Packed parameter of the Array.and Structufe parameters
of the Type Specification parameter.

If VADR is sypported, then the Address parameter and the specified values, and the \parameters which they select, are
valid.

Otherwise, the Address parameter and the specified values, and the parametets-which they select, are invallid. A request
specifying thdse parameters, values, or both, shall constitute a protocol error.“A valid request which, if hopoured, would
require a response specifying these parameters or values, or both, shall result in a service error specifyinfg Error Class

equal to ACCESS and Error Code equal to OBJECT-ACCESS-UNSUPPORTED.
VALT

The VALT patameter conformance building block shall establish'the validity of the Alternate Access and Component Name
parameters, Wherever they occur in a service table.

If VALT is supported, then these parameters are valid:

Otherwise, tHese parameters are invalid. A request specifying these parameters shall constitute a protocol lerror. A valid
request whicl, if honoured, would require a response specifying these parameters shall result in a service eyror specifying
Error Class eual to ACCESS and Error Codé'equal to OBJECT-ACCESS-UNSUPPORTED.

VSCA

The VSCA pafameter conformance building block shall establish the validity of the Scattered Access Descriptjon parameter,
wherever it ofcurs in a service-table.

If VSCA 1is sypported, theriithis parameter is valid.

Otherwise, this parameter is invalid. A request specifying this parameter shall constitute a protocol error. A valid request
which, if honpured; would require a response specifying this parameter shall result in a service error specifying Error

Class equal tp ACCESS and Error Code equal to OBJECT-ACCESS-UNSUPPORTED.

VLIS

The VLIS parameter conformance building block shall establish the validity of the Variable List Name value for the Kind
Of Access parameter of the Variable Access Specification parameter.

If VLIS is supported, then this value, and the parameters which it selects, are valid.

Otherwise, this value, and parameters which it selects, are invalid. A request specifying this value shall constitute a
protocol error. A valid request which, if honoured, would require a response specifying this value shall result in a service
error specifying Error Class equal to ACCESS and Error Code equal to OBJECT-ACCESS-UNSUPPORTED.

REAL
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The REAL parameter conformance building block shall establish the validity of the use of the representation for real
values defined in ISO 8824.

If REAL is supported, then variables and types may be defined with a Type Specification which includes the real data
type, and the productions defined in ISO/IEC 9506-2 involving this type shall be supported.

Otherwise, this choice of the Type Specification and of the Data production are invalid. A valid request which, if honoured,

would result in a response specifying this choice shall result in a service error specifying Error Class equal to ACCESS
and Error Code equal to OBJECT-ACCESS-UNSUPPORTED. A definition request specifying this choice shall result in a

service error s

pecifying Error Class equal to DEFINITION and Error Code equal to TYPE-UNSUPPORTED.

12.20.2 Statid

The static con:

Uninterruptibi
a) read acceq
b)

remote, fo

If an implemen
ment shall spe

In addition to 1
specify its addr,
with that addr

12.21 Guida
Subclause 12.2

The MMS Vari{
highly complex

mind, as well af the needs of devices which, due to age or simplicity, were not designed with this part of ISO

mind.

Due to this wi
expected that t|

formance statement for an implementation shall state the level of support which. it providg
uninterruptibility of access to variables described by Named Variable, Unnamed Variable and Scattered Al

write accgss is performed with the guarantee that all potential concurrent actess to the variable (whd
r read or for write) is inhibited during the write.

tation supports uninterruptibility of access for a subset of its-variables, then the static confor
fify the requirements associated with this subset, and shall'specify whether or not variables fafiling to meet
these requiremlents are accessible using MMS services.

he required statement concerning uninterruptibility of access, an implementation supporting
pss format or formats, and must specify the relationship between an address and an inherent ty
bsS.

hce To Implementors

| and its subclauses are informative)

tble Access services are intended to serve the needs of a wide range of systems, from the most

Conformance

ity of access is defined to mean that:

s is performed with the guarantee that the variable is not changing while being read;

These services are also intended to serve the needs of devices designed with this part of ISO

e range of requiréments, not all of the Variable Access services are appropriate for every
here will be three primary environments for implementation of MMS Variable access services

s, if any, for
Ccess objects.

ther local or

mance state-

VADR must
be associated

imple to the
[IEC 9506 in
[IEC 9506 in

VMD. It is
. They have

ation, do not

been classified ps follows:

1) VNAM-only - serving the needs of systems designed with MMS in mind;

2) VADR-only £serving the needs of simple systems and of systems which, due to age or other consider:
justify VNIAM support;

3) VNAM-with-VADR - serving the needs of systems which were not designed with MMS in mind, and for which it is
justified, for whatever reason, to bring as much as possible of the VNAM-only functionality to the device.

NOTE - Other environments are possible and are not prohibited.

The conformance issues associated with these three environments are described below.
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12.21.1

VNAM-only

A VNAM-only system is one which has been designed with MMS in mind. It directly supports the Variable Access model
through the local definition of MMS Named Variable objects by the serving application process in which the VMD exists.
These objects have Access Method attribute not equal to PUBLIC. Unnamed Variable and Scattered Access objects are
not supported, though the access method associated with a Named Variable object may, in fact, make use of address

information or

scattered access information, or both.

From a parameter conformance stand-point, this system will support VNAM. It is likely to support both STR1 and STR2

(and thus NEST greater than zero) and it may alsa support VALT

12.21.2 VADR-only

The VADR-on]
MMS in mind
Variable object

From a param|
(and thus NES

NOTE

invocation, may

12.21.3 VNAM-with-VADR

This environm

not included if the previous environments. The goal of this environment should be to present a VNAM-only

clients.

13 Semap
The Semaphoy

resources betw

A semaphore i
of a domain, o

A semaphore 1
applications.

utilization of & semaphore in.a‘given application have to be agreed between the user applications.

fand does not justify the complexity of the VNAM-with-VADR environment. Thi§ system suppo

pter conformance stand-point, this system will support VADR. It is unlikelyto support either §

y system is one which is either quite simple, thus not justifying VNAM-only, or it has'not been d

s only.

T will be equal to zero and VALT will not be supported). Neither VNAM nor VSCA are suppd

Note that while no variable names are supported in this system, names(for other objects, such as domain|
still be supported.

ent encompasses all MMS-capable systems which implement the Variable Access services ai

nore Management Services

e Management clause contains services which allow synchronization, control and coordinati
een MMS users. The mechanigm-provided by the VMD is to control and relinquish a Semaph

referenced by a VMD-specific or Domain-specific name. It may be predefined, or defined due td
" by the DefineSemaphore.service.

hay be used by MMS)users to control the access to a specific subset of the VMD, or to synchr
However, the VMD) does not enforce the protection of a specific subset by a semaphore and

MMS provides
and Pool Sem
by a name, w

phoresiallowing a dynamic or explicit allocation of Named Tokens. A Named Token is an enti
se’ semantic is locally defined and cannot be explicitly managed by MMS services.

esigned with

rts Unnamed
TR1 or STR2

rted.

5 and program

nd which are

view to most

on of shared
pre object.

the creation

bnize remote
the rules of

the capability of managing two types of semaphores: Token Semaphores, allowing single or mulftiple owners,

y referenced

The application may prevent deadlock by using time outs, either in the responding MMS-user by providing a parameter in
the service primitive used for obtaining the control of a semaphore, or in the requesting MMS-user by canceling pending

requests.

Services supporting management of semaphores are:

a) TakeControl;

b)  RelinquishControl;
¢) DefineSemaphore;
d) DeleteSemaphore;
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e) ReportSemaphoreStatus;
f)  ReportPoolSemaphoreStatus;

g) ReportSemaphoreEntryStatus.

The AttachToSemaphore Modifier may also be used by an MMS-user to request that a responding MMS-user executes the
service procedure associated with a specific confirmed MMS-request under the control of a semaphore.

13.1 The Semaphore-Management Model

The Semaphor¢ Management Services apply to semaphore objects managed by the VMD. MMS is able)to [manage two
classes of semaphore objects:

a) Token Senmjaphores;

b) Pool Semalphores.

Each class of s¢maphore is defined by a state machine and specific attributes.

A semaphore i§ defined as a specific instantiation of the attributes of a generic semaphore class, and is referenced by
a VMD-specific] or Domain-specific name. This name follows the same rules(as-évery object name in the VMD. The
instantiation ofla semaphore may be predefined in the VMD, or result of a domaifi creation or a DefineSemaphore service.

NOTE - MMS only provides a service for the definition of Token Semaphores. A Pool Semaphore requires a linking [between some
physical or logicd]l local entities in the real device and the Named Token handled)by the Pool Semaphore in the VMD. Tyjpically, a Pool
Semaphore is the| representation in the VMD of a real pool semaphore controlling real resources either from local or remotg access; MMS
cannot create objcts in the real devices (only in the VMD), and cannot creaté\an explicit mapping between real and virtual resources. For
this reason, Pool [Semaphores can only be predefined. The creation of a’Token Semaphore is provided by MMS with the intent that this
semaphore will bp used to synchronize applications between MMS-usérs, but not to ensure an exclusive access to virtual r¢presentations
of real resources,|since a virtual object cannot control the local application. The local environment of the VMD may or may not be aware
of the existence df an MMS-defined semaphore.

A semaphore is|modelled as a queue processor, a list-of owners and a queue of requesters. Each element of the queue is an
object called a §emaphore Entry: it is created by a TakeControl request, or any request modified by the AttachToSemaphore
Modifier, or by [local means, and records the parameters provided by the request. As soon as an element of the queue is
served, it is mqved into the list of the ownérs) The two classes of semaphores follow this general model, byt each class
defines a specific state machine and a spécific queue-serving algorithm.

The owner of o semaphore is an Application Process in the OSI environment, including the Application Prgcess local to
the VMD. It is {dentified by an Application Reference. Unless the owner is the local Application Process, it sHall maintain
the Applicatior] Association with the server used for requesting the semaphore until it relinquishes its coptrol. If the
Application Aspociation disappears while a semaphore is still under control, the control is either relinquish ed or enters
the HUNG stafe, dependingupon the parameters specified by the requesting MMS-user.

An Application| Process tay issue multiple control requests on the same Semaphore under the same or muljtiple Associ-
ations and gaif miultiple ownership of a Token or Pool Semaphore. The server is able to differentiate thes¢ ownerships
as long as they ar€ not under the same association; however, a third party MMS-user using the MMS sefvices cannot
differentiate them since the Application Association is known only by the peer entities.

NOTE - Multiple ownerships of a Pool Semaphore under the same association are differentiable by the Named Token; multiple
ownerships of a Token Semaphore under the same association are not differentiable.
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13.1.1 The Semaphore Object

Object: Semaphore

Key attribute:

Semaphore Name

Attribute: MMS Deletable (TRUE, FALSE)
Attribute: Class (TOKEN, POOL)
Constraint: Class = TOKEN
Attribute: Number Of Tokens
Attribute: Number Of Owned Tokens
Constraint: Class = POOL
Attribute: List Of Named Tokens
Attribute: List Of Named Token States
AtYribute: List Of Owners
Atgribute: List Of Requesters
Attribute: Event Condition Reference

Semaphore N

The Semapho
Name.

MMS Deletab)

The MMS Deletable attribute is a boolean value that indicates whether or net.this Semaphore object may be

the DeleteSen
Class

The Class attj
Number Of Tg
The Number
Number Of O
The Number
List Of Name

The List Of Named Tokens attribute defines the names of the tokens controlled by a Pool Semaphore.

List Of Name
The List Of N

HIme

re Name attribute identifies the semaphore. It shall be either a VMD-specific, or a Domain-s

le

haphore service.

[ibute may have the value TOKEN or POOL and:specifies the class of the semaphore.

kens

Df Tokens attribute defines the maximum number of owners allowed by a Token Semaphore.
wned Tokens

Df Owned Tokens attribute contains the number of tokens currently owned for a Token Semay

 Tokens

H Token States

Pool Semaph
List Of Owne
The List Of
List Of Reque

amed TokénStates attribute contains the state FREE or OWNED for each Named Token c{
e.

ster

pecific Object

deleted using

hore.

ntrolled by a

e semaphore.

The List Of Requesters attribute contains a list of references to the Semaphore Entry objects waiting to obtain the control
of the Semaphore.

Event Condition Reference

The Event Condition Reference attribute is a reference to an Event Condition object (See 15.1.1) whose Event Condition
Name attribute value is equal to the Semaphore object’s Semaphore Name attribute value, whose MMS Deletable attribute
value is false, whose Event Condition attribute value is equal to NETWORK-TRIGGERED, whose State attribute is
DISABLED, whose Priority attribute value is normalPriority, and whose Severity attribute value is normalSeverity,
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13.1.2 The Semaphore Entry Object

Object: Semaphore Entry

Key attribute: Entry ID

-1: 1990(E)

Entry objects

rvice modified

phore Entry.

he Semaphore

Attribute: Entry Class (SIMPLE, MODIFIER)

Attribute: Semaphore Reference

Attribute: Requester Application Reference

Attribute: Application Association Local Tag

Attribute: Invoke ID

Attribute: Named Token

Atfribute: Priority

Atyribute: Remaining Acquisition Delay

Atfribute: Remaining Control Time Out

Attribute: Abort On Time Out (TRUE, FALSE)

AtYribute: Relinquish If Connection Lost (TRUE, FALSE)

AtYdribute: Entry State (QUEUED, OWNER, HUNG)
Entry ID
The Entry ID [attribute identifies locally a Semaphore Entry object and shall be uniquefor all the Semaphore
related to a Spmaphore. This attribute provides a tag to be used in the segmented, ReportSemaphoreEntry$tatus service.
Entry Class
The Entry Claiss attribute contains the value MODIFIER if the Semaphiore-Entry has been created by a se
by the Attach[ToSemaphore Modifier, otherwise it contains the value SIMPLE.
Semaphore Reference
The Semaphore Reference attribute identifies by reference the semaphore requested or owned by the Sema
Requester Application Reference
The Requestelr Application Reference attribute identifies the Application Process whose request created t}
Entry.
Application Agsociation Local Tag

The Applicati

Entry was cre

Invoke ID

The Invoke I
long as the S¢
semaphore hj
this Transact]

Named Toke

bn Association Local Tag .attribute identifies locally the Application Association under which t
ated. This attribute cannot be reported through any of the MMS services.

D attribute identifies a Transaction object in the VMD (see 7.3). This Transaction object exi
maphore-Entry is waiting for the control of the semaphore if the Entry Class is SIMPLE, or
s not been’relinquished if the Entry Class is MODIFIER. The possible nesting of modifiers i
on object.

he Semaphore

ts at least as
as long as the
5 managed by

The Named Token attribute is used only if the requested semaphore is a Pool Semaphore. It contains either a requested
Named Token, a controlled Named Token, or the value UNDEFINED.

Priority

The Priority attribute specifies the priority that the Semaphore Entry should have compared to other Semaphore Entry
objects while in the waiting list. The priority attribute shall be an integer with values ranging from 0 to 127 inclusive. 0
shall represent the highest priority, 64 the normal priority and 127 the lowest priority. Treatment of priority by the VMD
is a local matter.

Remaining Acquisition Delay
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The Remaining Acquisition Delay attribute shall specify the duration of time that a Semaphore Entry can remain in the
Entry State QUEUED and only has meaning if the Entry State attribute has the value QUEUED. The value shall be
either a positive number or the value FOREVER.

When a Semaphore Entry Object is created and the initial value of the Remaining Acquisition Delay attribute is not
FOREVER, then a Remaining Acquisition Delay Timer associated with this object shall be initialized and activated.
This timer, when activated, shall start decrementing from its initial value to zero. The granularity of the decrementation
supported by the VMD shall be specified in the static conformance statement of the PICS. The granularity of one millisecond
is not required. Upon reaching zero, the acquisition delay shall have expired and the Semaphore Entry Object shall be
deleted and its reference from the associated Semaphore’s List Of Requesters shall be deleted. Upon transition from the
Entry State QUEUED to the Entry State OWNER or deletion of the Semaphore Entry Object, the Remaining Acquistion
Delay Timer shall be deactivated and the decrementation process shall cease.

trol Time Out

lemain in the
lue OWNER

Control Time Out attribute shall specify the duration of time that a Semaphore(Entry can 1
R or HUNG. The attribute shall only have meaning if the Entry State attribute has the vz
value is either a positive number or the value FOREVER.

When a Semaphore Entry Object transitions from the Entry State QUEUED to QWNER and the initial|value of the
Remaining Coftrol Time Out attribute is not FOREVER, then a Remaining ControlyTime Out Timer associated with this
object shall be [initialized and activated. The timer, when activated, shall start decrementing from its initial yalue to zero.
The granularity supported supported by the VMD shall be specified in the:static conformance statement |of the PICS.
A granularity jof one millisecond is not required. Upon reaching zero, a Control Time Out shall have occufred and the
Semaphore Entry Object shall be deleted, its reference from the associatéd Semaphore’s List Of Owners shall be deleted
and the Event [Condition which is referenced by the Event Condition Reference attribute of the associated Semaphore shall
be triggered. Wpon deletion of the Semaphore Entry Object the Rémaining Control Time Out Timer shall b¢ deactivated
and the decrementation process shall cease.

The action of t
the Entry Sta

he Remaining Control Time Out Timer shall'riot'be affected if the Semaphore Entry Object trs
HUNG.

nsitions into

Abort On Tim¢ Out

The Abort On e Out attribute is a boolean which specifies whether (true) or not (false) the Application Ass
be aborted if the Control Time Out occurs.. The requesting MMS-user may make use of the Event Conditio
with the Semdphore together with appropriate Event Actions and Event Enrollments (see clause 15) to de
procedures which should be performed following a Control Time Out.

bciation shall
n association
ine remedial

NOTE
Semaphore Ents
MMS-user may
Entry will be in

Relinquish If {

The Relinquis

There is only one Event Condition for any given Semaphore. This Event Condition reflects the state of all |
ly objects in that ifa Gontrol Time Out occurs for any Semaphore Entry object, the Event Condition is
make use of the ReportSemaphoreEntryStatus service to determine which Semaphore Entry caused the
the HUNG state:

Connection.Lost

h If Connection Lost attribute specifies if true that the Semaphore Entry shall relinquish the

the Applicatio

h Association identified by the Application Association Local Tag attribute is lost. The valus

he subordinate
triggered. An
ransition; this

semaphore if
false means

that, in such a situation, the Semaphore Entry shall not relinquish the semaphore, but rather shall place the value HUNG
in the Entry State attribute.

Entry State

The Entry State attribute contains the value QUEUED while the Semaphore Entry is in the waiting list, OWNER while
it is in the Owner list and the Application Association is still maintained, and HUNG while it is in the Owner list and the
Application Association is lost.
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13.1.3 Model of a Semaphore Entry

The Semaphore Entry model is provided in Figure 9.

NON-EXISTENT ==

AttachToSemaphore Modifier
or TakeControl request
or local action

QUEUED

Time Out or Cancel request
or Association Abort
or local action

Semaphore Available

- OWNER

RelinquishControl request
or modified request processed
or Control Time-Oat
and Abort-on Time Out
and Relinquish if
Connection Lost
or Assocjation Abort
and Relinquish if
Connection Lost
or local action

Association"Abort

and-nhot Relinquish if Connection Lost
or Control Time Out

and not Abort on Time Out
ortocal action

HUNG
Preempt Control Time Out
or local action
Figure 9 - Semaphore Entry model

A Semaphore Entry shall be created either by a TakeControl request, or by any MMS request modified by an Attach-

ToSemaphore Modifier, or by a local entity requesting control of the semaphore. After creation, the Semaphore entry shall
be placed in a queue.

The queue shall be ordered by an algorithm dependent on the class of semaphore serving the queue. When the Entry is at
the top of the queue and the semaphore is able to serve it, the Entry shall be granted control of the semaphore and shall
be removed from the queue. If the Entry has been created by a TakeControl request, a positive response shall be issued.
If it has been created by a modified request, the modified request shall be released for further processing as specified in
the service procedure under control of the Transaction Object.
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If the Remaining Acquisition Delay timer associated with the request expires before control has been granted, the Entry
shall be deleted and a negative response shall be issued.

An Entry which is in control of the semaphore shall release control of the semaphore either following a RelinquishControl
request issued on the same association, or when the modified request has been processed, or by local means, depending
the control had been requested. If a Control Time Out occurs, depending upon the value of the Abort on
Time Out attribute, either the association shall be aborted and the Entry processed as for an association abort, or the
Entry shall be placed in the HUNG state. The related Event Condition shall be triggered.

upen the way

r
1

If the application association upon which the request was received is aborted while the Entry is in control o
and the value[o i i i >

the application association upon which the request was received is aborted while the Entry is in control of t]
and the value|of the Relinquish If Connection Lost attribute is false, the Entry shall stay in the HUNG
preemptive TalkeControl request is issued by any MMS-user.

the semaphore
e released. If
he semaphore
state until a

Multiple requ [MS-user are

independent.

bsts for control of a single semaphore, issued by the same user to the same responding M
[herefore the second request shall remain queued while the first request is sérved.

13.1.4 Model of the Token Semaphore

The Token Sefnaphore is described by the model in Figure 10

Take Control Token
FREE » OWNED
TOKENS | TOKENS
Relinquish Token
Figure 10 - Token Semaphore model

A Token Sem:

OWNED. FRE

in the state OWNED. The total number of tokens represents the maximum number of owners of the semap|

Semaphore w1
of FREE toke
FREE to the

hphore is modeled by a collection of identical tokens, each token evolving between the stat
'E TOKENS is the collection of tokeng‘in the state FREE, and OWNED TOKENS the collec

th only one token is a mutually exc¢lusive semaphore). The state of the semaphore is defined

tate OWNED, while the Relinquish Token transition moves one token from the state OWNE

bs FREE and
Lion of tokens
hore (a Token
y the number

hs and the number of OWNED. Tokens. The Take Control Token transition moves one token firom the state

D to the state

FREE.

Each OWNEID token is associatéd)with a Semaphore Entry in the state OWNER or HUNG. The Take
transition moflels the association) of a Token with a Semaphore Entry and the transition of a Semaphore H
state QUEUHD to OWNER.\The Relinquish Control transition models the deletion of a Semaphore Entr]
OWNER.

Control Token
ntry from the
¥ in the state

At the creatioh of the-semaphore, all the tokens shall be FREE. As soon as a Semaphore Entry is created, o
evolve into the state OWNED. A token shall evolve from FREE to OWNED each time there is a FREE toke|
a Semaphore [Enfry in the state QUEUED, either following the release of a token or the creation of a Semaphore Entry. A
token shall evolve from OWNED to FREE when the associated Semaphore Entry 18 deleted, following a retinquishControl
request or the end of processing of a AttachToSemaphore modified request, or through a local action. A preempt request

ghall maintain the token in the state OWNED while changing the associated Semaphore Entry.

he token shall
n and there is

The queue of waiting Semaphore Entry shall be served on a first-in-first-out basis for the entries of same priority. The
algorithm used for handling prioritized queues is a local issue, and shall be specified in the static conformance statement
of the PICS.

156


https://iecnorm.com/api/?name=cca883d3816e5cff2b8e9dd531877f46

13.1.5 Model

ISO/IEC 9506-

of the Pool Semaphore

A Pool Semaphore may be described by the following model.

Take Control of a
Named Token

A Pool Semap|

tokens handl
With that diff;

A Named Toke
associated wit
Token cannot

semaphore controlled access to an object of the VMD.

NOTE -

may be mapped
variable (assum

model.

The queue of
entry at the tq
next entry is j
static conform

13.1.6 Operations

The operation

TakeControl ¢
Semaphore En

TakeControl w
semaphore by

RelinquishCorj

hore is modeled by a collection of Named Tokens, each Named Token evolving betiween the staf
OWNED. Tthidifference between a Token Semaphore and a Pool Semaphore from a modelling point of vid

rence, the description of the Token Semaphore applies to the Pool Semaphore.

h this entity is known only by the user application and is irrelevafit\td the VMD: as a conseque

ing the local device will enforce this control), but does not\interact with the MMS Variable Access servi
control will be enforced by the local device (by the V-Get and V-Put fufi¢tions described in clause 12) , and is not describ

vaiting Semaphore Entries shall be served.on a first-in-first-out basis for the entries of same p

hnce statement of the PICS.

reates a Semaphore Entry object, adds it to the List Of Requesters of the semaphore and w

FREE #» OWNED
NAMED NAMED
TOKENS = TOKENS
Relinquish a
Narmred-Token
Figure 11 - Pool Semaphore model

by a Pool Semaphore are identifiable by a name, which may be specified When requesting th

n is the representation in the VMD of some physical or logical entitw.int the local application.

dentify any object of the VMD, such as a Named Variable orca ‘Démain, and the VMD canna

It is still possible that a Named Token identifies a physical variable in the local device, and that this pH
to an MMS variable. In such an example, the MMS Pool‘Semaphore may provide a controlled access

p of the list requests a non-available-Named Token, this entry shall remain at the top of thd
rocessed. The algorithm used for handling prioritized queues is a local issue, and shall be sp

on these objects are.the following:

try becomes anowner of the semaphore.

ith preeniption replaces the attributes of a specific HUNG Semaphore Entry in the List Of

the value of the parameters provided in the request, and sets its state to OWNER.

1: 1990(E)

es FREE and
w is that the
e semaphore.

The semantic
nce, a Named
t enforce any

ysical variable
o the physical
ce: The access

bd in the VMD

riority. If the
list and the
ecified in the

hits until the

pbwners of the

trol‘deletes a specified Semaphore Entry in the List Of Owner of a semaphore and modifies tl1e state of the

semaphore.

DefineSemaphore creates a Semaphore object.

DeleteSemaphore deletes a Semaphore object.

ReportSemaphoreStatus reports to the requesting MMS-user the attributes of a semaphore.

ReportPoolSemaphoreStatus reports to the requesting MMS-user the attributes of the List Of Named Tokens of a Pool
Semaphore. This is a segmented service.
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ReportSemaphoreEntryStatus reports to the requesting MMS-user the attributes of the list of Semaphore Entry related
to a semaphore, sorted by their state, QUEUED, OWNER or HUNG. This is a segmented service.

AttachToSemaphore Modifier creates a Semaphore Entry object referencing the modified request, and adds it to the List
Of Requesters of the specified semaphore. When the Semaphore Entry becomes an owner of the semaphore, it processes

the modified request, then deletes the Semaphore Entry. The modified request may include other modifiers, including the
AttachToSemaphore Modifier.

13.2 TakeControl Service

The TakeContrpl service may be used by an MMS-user in order to obtain control of a semaphore.

13.2.1 Structyre

The structure ¢f the component service primitives is shown in Table 58.

Table 58 — TakeControl Service

Parameter Name

)
o
o
5
o

Rsp’ | Cnf | CBB

Argument
Semaphore Name
Named Token
Priority
Acceptable Delay
Control Time Out
Abort On Time Out
Relinquish If Connection Lost
Application To Preempt

cTocCccgczgs
czocczcgx

—_— L ——— 0 —

Result(+) S S(=)
Named Token C |C(=)
Result(-) S S(=)

Error Type M M(=)

13.2.1.1 Argyment

This parameter shall'convey the parameters of the TakeControl service request.

13.2.1.1.1 Semaphore-Name
This parameter, of type Object Name, shall specify the name of the semaphore to be controlled.

13.2.1.1.2 Named Token

This optional parameter, of type Identifier, shall be provided only if the semaphore is a Pool Semaphore, and shall not
be provided otherwise. If provided, it shall specify the Named Token controlled by the Pool Semaphore over which the
MMS-user wishes to be granted control. If this parameter is not provided and if the semaphore is a Pool Semaphore, the
choice of the allocated Named Token shall be made by the responding MMS-user.
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13.2.1.1.3 Priority

This parameter, of type integer, shall identify the priority that this TakeControl service request should have
to (possible) other TakeControl requests, as well as to services using the AttachToSemaphore Modifier, that
the semaphore identified in the TakeControl request.

13.2.1.1.4 Acceptable Delay

1: 1990(E)

as compared
are awaiting

This optional parameter, of type integer, shall indicate the duration of time in milliseconds for which the requesting user
is willing to wait for control to be allocated. If a zero value is specified for acceptable delay, this means that no delay is

acceptable. (THat is, if the semaphore or Named Token is not immediately available, the service shall fail.) If no value

0

is specified for [acceptable delay, this shall be interpreted as meaning that any delay is acceptable (i.ef
The granularity of one millisecond is not required. The granularity supported by the VMD shall be specified
conformance sthtement of the PICS.

13.2.1.1.5 Control Time Out

This optional pgrameter, of type integer, shall specify the duration of time in milliseconds for, which control of th

may be held (after it is obtained). If this time limit is exceeded, and the value of the’Abort On Time Out
true, the Applifation Association shall be aborted with a provider abort and the Semaphore Entry shall be
or changed to he HUNG state according to the Relinquish If Connection Lost(parameter. If this time limi
and the value
In either case,
the semaphore
the VMD shall

the related Event Condition shall be triggered. If no value i§'provided, no Control Time Out
may be held indefinitely. The granularity of one millisecond is not required. The granularity
be specified in the static conformance statement of the, PICS.

13.2.1.1.6 Abo¢rt On Time Out

This parametef, of type boolean, shall be provided if the €ontrol Time Out parameter is provided. The val
specify that the

related Event Condition shall be signalled.

13.2.1.1.7 Reljnquish If Connection Lost

This parametey
owner of the s
semaphore, or
maintain the s

tmaphore loses the ability'to control it, either due to the abort of the association used for 3
to a local failure. The'value false shall mean that in the same situation the responding MM
bmaphore in the OWNED state, with the associated Semaphore Entry in the HUNG state.

13.2.1.1.8 Application To Preempt

arametef, bf type Application Reference, shall specify the owner of a Semaphore Entry wh
he préseénce of this parameter shall indicate that the requester of the service wants to taki
reempting control of a Semaphore Entry having state HUNG whose owner matches the Al
eter.

This optional
HUNG state.
semaphore by
Preempt para

f the Abort On Time Out parameter is false, the Semaphore Entry shall be changed to the ]

Association shall be aborted in case the Gontrol Time Out expires. The value false shall spq

it forever").
in the static

e semaphore
barameter is
relinquished
is exceeded
HUNG state.
applies, and
supported by

he true shall
cify that the

, of type boolean, shall speeifyrif true that the responding MMS-user shall relinquish the sempaphore if the

cquiring the
[S-user shall

lich is in the
b control of a
pplication To

13.2.1.2 Result(+)

The Result(+) parameter shall indicate that the requested service has succeeded. A successful result shall return a Named
Token parameter if the specified semaphore is a Pool Semaphore, and no parameter if the semaphore is a Token Semaphore.

The Named Token is either the optional parameter specified in the request, or a Named Token allocated fro
Named Tokens if the parameter was not provided in the request.

m the pool of
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13.2.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined in
detail in clause 17, shall provide the reason for failure.

13.2.2 Service Procedure

If the Application To Preempt parameter is not provided in the indication primitive, the responding MMS-user shall create
a Semaphore Entry object and add it to the queue of the semaphore. The attributes of the created Semaphore Entry shall
be initialized as follows:

a) The Entry ID attribute shall contain a locally defined value, which shall be unique for the semaphore

b) The Entyy Class attribute shall be initialized to SIMPLE.

¢) The Senjaphore Name attribute shall be initialized to the value of the Semaphore Name patameter.

d) The Reqpester Application Reference shall be initialized to the value identifying the Applhcation Procefs from which
the requpst was issued.

e) The Application Association Local Tag attribute shall be initialized to a valueddentifying the applicatipn association
over which the request has been received

f)  The Invdke ID attribute shall be initialized to the value of the Invoke ID\parameter of the indication

g) The Named Token attribute shall be initialized to the value of the"Named Token parameter of th¢ indication if
provided], otherwise to the value UNDEFINED.

h)  The Prigrity attribute shall be initialized to the value of the\Priority parameter.

i) Ifnovalfie of the Acceptable Delay parameter is provided, thén the value of the Remaining Acquisition Qelay attribute
shall be pet to the value FOREVER. If a value of the parameter is provided, then the Acquisition Delay attribute shall
be initialized to the value of the Acceptable Delay parameter, and the associated Acquisition Delay Timer activated.

i) If no Control Time Out parameter is provided, thén the value of the Remaining Control Time Out attifibute shall be
set to the value FOREVER. If a value of this parameter is provided, then the Control Time Out attribute shall be
initialized to the value of the Control Timé Out parameter and the associated Control Timer activated.

K) The Abort On Time Out attribute shall-be initialized to the value of the Abort On Time Out parametef.

) The Relinquish If Connection Lost attribute shall be initialized to the value of the Relinquish If Connection Lost
parametgr.

m) The Enty State shall be initialized to the value QUEUED.

When the sethaphore becomes available, the responding MMS-user shall place the semaphore in a controfled state and

return the regponse service primitive. If the service request is made to a Pool Semaphore, a member of the [Named Token

pool shall be placed in\a controlled state and its name returned in the response. The detailed description of the operations

on each class|of sémaphore may be found in 13.1.

If the Applicati ser shall check

that there is at least one Semaphore Entry matchmg the Apphcatlon To Preempt and Named Token parameters in the
HUNG state. If there is more than one matching Semaphore Entry, the responding MMS-user shall choose one of them
to preempt. If there is no such matching Semaphore Entry, the service fails and an error shall be returned.

If there is one or more Semaphore Entries to preempt, the responding MMS-user shall perform the following:

a) Replace the current values of the Requester Application Reference, Application Association Local Tag, and Relinquish
If Connection Lost attributes by the values provided in the parameters of the indication.
b) If the Remaining Control Time Out parameter is not present in the indication, then set the value of the Remaining

Control Time Out attribute to the value of FOREVER and deactivate any associated Remaining Control Time Out
Timer.
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¢) If a Remaining Control Time Out parameter is present in the indication, then intialize the Remaining Control Time

Out timer

d) Initialize the Entry State attribute to the value OWNER and the Entry Class attribute to SIMPLE.

to the value in the indication and activate the associated timer.

e) Return the positive response service primitive.

The service shall fail and return an error for any of the following conditions:

a) the Semaphore Name or the Named Token specified in the service request is unknown or cannot be accessed;

b) the acquisftion delay timer has expired or the service request has been cancelled by a Cancel service or.a

out has ocfurred;

c) a preemptjve control has been requested upon a semaphore and there is no Semaphore Entry matching
parameters;

d) the VMD tannot process the service request due to a lack of local resources, for example'the semaphor

full;

e) the service

13.3 Relingy
The Relinquish|
via a previous

13.3.1 Structy

The structure (

has been cancelled by the VMD in order to prevent a deadlock.

ishControl Service

[akeControl service, is held.

re

f the component service primitives is showndn-Table 59.

Control service may be used by an MMS-user to relinquish eontrol of a semaphore for which con

Table 59 - . RelinquishControl Service
Parameter Name Req | Ind | Rsp | Cnf | CBB
Argument M | M(=)
Semaphore-Name M | M(=)
Named Token C(=)
Result(+) S S(=)
Result(-) S | S(=)
Error Type M | M(=

control time

the provided

P queues are

trol, granted

13.3.1.1 Argu

This parameter shall convey the parameters of the RelinquishControl service request.

ment

13.3.1.1.1 Semaphore Name

This parameter, of type Object Name, shall be the name of the semaphore for which control is to be relinquished.
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13.3.1.1.2 Na

med Token

This parameter, of type Identifier, shall be provided if the semaphore is a Pool Semaphore and shall not be provided
otherwise. It shall specify the Named Token to be relinquished and shall be the same as the Named Token from the
Result(+) parameter of the TakeControl.Confirm service primitive in which control was granted.

13.3.1.2 Result(+)

The Result(+) parameter shall indicate that the requested service has succeeded. A successful result shall return no
service specific parameters.

13.3.1.3 Result(-)

The Result(-)
detail in clauj

13.3.2 Servi¢

The respondi

parameter shall indicate that the service request failed. The Error Type parameber; which
e 17, shall provide the reason for failure.

te Procedure

g MMS-user shall release the semaphore from its controlled state by the requesting MMS-u

is defined in

er, delete the

related Semaphore Entry and return the response service primitive. If the serticé request was made to a member of a

controlled po

If the requesting MMS-user has issued multiple successful TakeControl requests to the same semaphore, it
equal number| of RelinquishControl requests to release all held elements.of the semaphore.

The service shall fail and return an error for any of the following conditions:

a)

b)

13.4 Defin

the purpose of

13.4.1 Struct

The structure

the specified semaphore is unknown or cannot be accessed;

the specified semaphore is not owned by the requesting' MMS-user under the same application associa

f
The DefineSe

of Named Token, the pool member shall be released from the esntrol of the requesting MM

emaphore Service

aphore service may be used by an’ MMS-user to create a Token Semaphore at a responding
coordination of activities with_another MMS-user.

ure

of the component sérvice primitives is shown in Table 60.

Table 60 DefineSemaphore Service
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Parameter Name Req | Ind | Rsp | Cnf | CBB
Argument M | M(=)

Semaphore Name M | M(=)

Number of Tokens M | M(=)
Result(+) S |S8(=)
Result(-) S |S(=)

Error Type M | M(=)

Fuser.

shall issue an

tion.

MMS-user for
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13.4.1.1 Argument

This parameter shall convey the parameters of the DefineSemaphore service request.

13.4.1.1.1 Semaphore Name

This parameter, of type Object Name, shall be the name to be associated with the semaphore to be created. It shall be a
VMD-specific or Domain-specific name.

13.4.1.1.2 Numberof Tokens

This parametdr, of type integer, shall specify the number of owners allowed to simultaneously control-the s

13.4.1.2 Result(+)

The Result(+)

specific paramjeters.

13.4.1.3 Resuit(-)

The Result(-)

detail in clausp 17, shall provide the reason for failure.

13.4.2 Servide Procedure

The responding MMS-user shall create the semaphore and returnythe response service primitive. The creats
object shall be|initialized as described below:

a) The Semaphore Name attribute shall be initialized to\the value of the Semaphore Name parameter.

b) The MMS$ Deletable attribute shall be initializeddo the value true.

¢) The Clas

d) The Numpber Of Tokens attribute shall be initialized to the value of the Number Of Tokens parameter.

e) The Number Of Owned Tokens attribute shall be initialized to the value zero (0).

f)  The List

g) An Entry| Condition object shall be created and the Entry Condition Reference attribute shall be set
this objedt. The Entry Condition object shall be initialized as follows:

1)

2)
3)
4)
S)
6)
7)

The

sem
The
The
The
The
The
The

parameter shall indicate that the requested service has succeeded. A successful result retuj

parameter shall indicate that the service request failed. The Efvor Type parameter, which

attribute shall be initialized to theyvalue TOKEN.

Df Owner and List Of-Requesters attributes shall be initialized to the value empty.

Event Condition Name attribute shall be set equal to the value of the Semaphore Name atf
hphore.

MMS-Deletable attribute shall be set equal to false.

bmaphore.

fns no service

is defined in

d Semaphore

too reference

ribute of this

KEvent Condition Ulass shall be set to NETWOUORK-TRIGGERED.
Event Condition State shall be set to DISABLED.

Event Condition Priority shall be set to normalPriority.

Event Condition Severity shall be set to normalSeverity.

List of Event Enrollment References shall be set to empty.

The service shall fail and return an error for any of the following conditions:

a) the responding MMS-user is unable to create the requested object due to lack of local resources;
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b) the specified Semaphore Name already exists or cannot be created,

c) the requesting MMS-user does not have sufficient local privilege to request the service.

13.5 DeleteSemaphore Service

The DeleteSemaphore service may be used by an MMS-user in order to delete an MMS deletable semaphore.

13.5.1 Structure

The st:ructurel

13.5.1.1 ArIment

This parame

of the component service primitives is shown in Table 61.

Table 61 - DeleteSemaphore Service
Parameter Name Req | Ind | Rsp | Cnf\|vCBB
Argument M | M(=)
Semaphore Name M | M(=)
Result(+) S |S(=)
Result(-) S S(=)
Error Type M | M(=)

r shall convey the parameter of theyDeleteSemaphore service request.

13.5.1.1.1 Sthaphore Name

This parame

1, of type Object Name, shall be the name of the semaphore to be deleted.

13.5.1.2 Result(+)

The Result(+

13.5.1.3 Res
The Result(-)

detail in clause 17, shall provide the reason for failure.

parameter ghall indicate that the requested service has succeeded. A successful result retufrns no service
specific parareters.

ult(-)

para AITATE

13.5.2 Service Procedure

1 is defined in

The responding MMS-user shall delete the specified semaphore and the Event Condition Object referenced by the Event
Condition Reference attribute of the semaphore, and shall return the positive response service primitive. The service shall
fail and return an error for any of the following conditions:

a) The semaphore is unknown, or is not MMS deletable, or cannot be deleted due to local reasons.
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b) The semaphore has at least one active owner.

13.6 ReportSemaphoreStatus Service

ISO/IEC 9506-1: 1990(E)

The ReportSemaphoreStatus service may be used by an MMS-user to obtain the summarized status of a semaphore.

13.6.1 Structure

The structure

Table 62 -

ReportSemaphoreStatus Service

f 1] . imitives is shown in Table 62

Parameter Name

Req

Ind

Rsp

Cnf

CBB

Argument
Semaphore Name

Result(+)
MMS Deletable
Class
Number Of Tokens
Number Of Owned Tokens
Number Of Hung Tokens

Result(-)
Error Type

L

T ZIZTLIFEO

—
1
-~

~a—a A=
o nn
~—— — — —

T»n 259
0

=~
1
—~

13.6.1.1 Argtiment

This paramets

13.6.1.1.1 Semaphore Name

This paramets
supplied.

13.6.1.2 Res

The Result(+)
parameters sh

ult(+)

all be“included.

r shall convey the parameters-of the ReportSemaphoreStatus service request.

1, of type Object Ndmie, shall specify the name of the Token or Pool Semaphore for which the

parameter shall indicate that the requested service has succeeded. When success is indicated

status is to be

the following

13.6.1.2.1 MMS Deletable

This parameter, of type boolean, shall specify if true that the Semaphore may be deleted using the DeleteSemaphore

service.

13.6.1.2.2 Class

This parameter, of type integer, shall specify the class of the semaphore and shall have either the value TOKEN, or POOL.
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13.6.1.2.3 Number of Tokens

This parameter, of type integer, shall specify the maximum number of owners allowed by the semaphore.

13.6.1.24 Nu

mber Of Owned Tokens

This parameter, of type integer, shall specify the current number of owned tokens of the semaphore, whose associated
Semaphore Entry is not in the HUNG state.

13.6.1.25 Nu

This parametet,

HUNG state.

13.6.1.3 Result(-)

mber-Of HungTokens

, of type integer, shall specify the number of owned tokens whose associated Semaphore Ertry is in the

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which |s defined in

detail in clausq 17, shall provide the reason for failure.

13.6.2 Service Procedure

The responding MMS-user shall determine the status of the specified semaphere and return the response service primitive.

The service shgll fail and return an error if the Semaphore Name is unknown or cannot be accessed.

13.7 Report

PoolSemaphoreStatus Service

The ReportPoolSemaphoreStatus service may be used by a requesting MMS-user to obtain the name and th¢ state of the

Named Tokens

13.7.1 ReportPoolSemaphoreStatus Structure

The structure

166

controlled by a Pool Semaphore.

f the component service primitiyves'is shown in Table 63.

Table 63 ) -~ ReportPoolSemaphoreStatus Service
Parameter Name Req | Ind | Rsp | Cnf | CBB
Argument M | M(=)
Semaphore Name M | M(=)
Name To Start After U U(=)
Result(+) S | S(=)
List Of Named Token M | M(=)
Free Named Token S S(=)
Owned Named Token S | S(=)
Hung Named Token S S(=)
More Follows M | M(=)
Result(-) S |S(=)
Error Type M | M(=)
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13.7.1.1 Argument

This parameter shall convey the parameters of the ReportPoolSemaphoreStatus service request.

13.7.1.1.1

Semaphore Name

1: 1990(E)

This parameter, of type Object Name, shall specify the name of the semaphore for which the List Of Named Token
parameter is to be supplied by the responding MMS-user.

13.7.1.1.2 Na

This optional
to begin with
existing Name

The Result(+) y
response paran

13.7.1.2.1 Lis

This parametey

13.7.1.21.1 F

This parameter

13.71.212 O
This parameter
is not in the H
13.7.1.213 H
This paramete}
is in the HUN(
13.7.1.22 Mo

This paramete
retrieve all the|

rameter is present when the requesting MMS-user wishes the list returned by the respondis

Token in the responding MMS-user, then the collating sequence of the International Referer
be used to determine the name to start after.

t(+)

arameter shall indicate that the requested service has succeeded. Whern success is indicated
neters shall be included.

Of Named Token

is a list, possibly empty. Each element of the list shall.b& one of the following parameters:

ee Named Token

, of type Identifier, shall contain a Named Tokén in the state FREE.

wned Named Token

. of type Identifier, shall contain a Named Token in the state OWNED, whose associated Sem
NG state.

jung Named Token

, of type Identifier, shall contain a Named Token in the state OWNED, whose associated Sem
> state.

re Follows

-, of type. boolean, shall indicate whether additional ReportPoolSemaphoreStatus requests are
requésted information. If true, more requests are necessary. If false, then either the List Of]

ng MMS-user

name other than the first name in the list. If the Name To Start After parameter, 'does not match an

ce Version of

the following

bphore Entry

hphore Entry

necessary to
Named Token

contains the 1aFt itern in the list, or the List Of Named Token is empty.

13.7.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined in
detail in clause 17, shall provide the reason for failure.
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13.7.2 Service Procedure

The responding MMS-user shall return a List Of Named Token parameter, which is a sublist, possibly empty, ordered by
the collating sequence of the International Reference Version of ISO 646, of the List Of Named Token controlled by the
specified Pool Semaphore. This List Of Named Token is itself ordered by the same collating sequence. The List Of Named
Token returned begins at the beginning of the list if the Name To Start After parameter is not provided in the service
indication; otherwise, it begins at the first name, in the order specified by the collating sequence, after the value provided
by the Name To Start After parameter.

More Follows shall be set to true if more items remain to be reported after this list is processed; otherwise this parameter
shall be set tqfaise—HtheEistof Nammred-Fokerns-ts—empty;MoreFoHows-shall-befalse—

The service shall fail and return an error for any of the following conditions:
a) the Semaphore Name is unknown or cannot be accessed.

b) the Semgiphore Name does not reference a Pool Semaphore.

13.8 RepoIﬂSemaphoreEntryStatus Service

The ReportSdmaphoreEntryStatus service may be used by an MMS-user to obtainthe detailed status of the semaphore
entries depenfent on a semaphore.

13.8.1 Structure

The structurd of the component service primitives is shown in Table/64.

Table 64 - ReportSemaphoreEntryStatus Service

Parameter Name Req

5
o

Rsp | Cnf | CBB

Argument
Semaphore Name
State
Entry /D\To Start After

cZIL
cIL

—_— =
o own
~—~———

Result(+)
List'Of Semaphore Entry
Entry ID
Entry Class
Application Reference
Named Token
Priority
Remaining Time Out
Abort On Time Out
Relinquish If Connection Lost
More Follows

@
v

ZZTOO0ZOZZZXZ
0 OO0

==
nou

~~—

Result(-)
Error Type

ZTHm ZTZTOOZTOZIZIIZION
0

0
T
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13.8.1.1 Argument

This parameter shall convey the parameters of the ReportSemaphoreEntryStatus service request.

13.8.1.1.1 Semaphore Name

This parameter, of type Object Name, shall specify the name of the semaphore for which the List Of Semaphore Entry is
to be supplied.

13.8.1.11.2 S
This paramef
parameter m
13.8.1.1.3 E

This optional
sublist of Sen

13.8.1.2 Result(+)

The Result(+
response parg

13.8.1.21 L

This parameter shall be a list, possibly empty, of attributes of Semaphore Entry objects matching the param

by the reques

13.8.1.2.1.1

This paramet

13.8.1.2.1.2

This paramet

13.8.1.2.1.3

This paramef

fate

ler shall specify the Entry State attribute of the Semaphore Entries whose status is to(be-3
hy have the value QUEUED, OWNER or HUNG.

htry ID To Start After

haphore Entry beginning after the SemaphoreEntry whose Entry ID is proyided with the par

parameter shall indicate that the requested service has succéeded. When success is indicateq
tmeters shall be included.

st Of Semaphore Entry

ting MMS-user. Each element of the list shall(ontain the following parameters:

Entry ID

er, of type octetstring, shall identify.the Semaphore Entry represented by this element of the

Entry Class
er shall specify the class’ of the Semaphore Entry and may have the value SIMPLE or MODI

Application Reference

er, of type ApplicationReference, shall identify the MMS-user which created the SemaphoreE

13.8.1.2.1.4

This paramet
shall identify

Named Token

eported. This

parameter, of type octetstring, shall specify that the requesting MMS-user)wants to be retyirned only the

hmeter.

i the following

eters specified

list.

FIER.

ntry.

hore Entry. It

er,f type Identlﬁer shall be returned if the Named Token attribute is deﬁned in the Sema;

state of the Semaphore Entry

13.8.1.2.1.5

Priority

iding upon the

This parameter, of type integer, shall contain the Priority provided at the creation of the Semaphore Entry.
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13.8.1.2.1.6 Remaining Time Out

This optional parameter, of type integer, shall contain either the Remaining Acquisition Delay in milliseconds if the
Semaphore Entry is in the state QUEUED, or the remaining Control Time Out in milliseconds if it is in the state OWNER.
This parameter shall not be provided if no time out was specified at the creation of the Semaphore Entry.

13.8.1.2.1.7 Abort On Time Out

This parameter, of type boolean, shall contain the value specified at the creation of the Semaphore Entry. This parameter
shall not be provided if the Control Time Out parameter was not specified at the creation of the Semaphore Entry.

13.8.1.2.1.8 Rglinquish if Connection Lost

This parameter] of type boolean, shall contain the value specified at the creation of the Semaphore Entry.

13.8.1.2.2 Morp Follows

This parameter| of type boolean, shall indicate whether additional ReportSemaphoreEntryStatus requests arne necessary
to retrieve all the information. If true, more requests are necessary. If false, then eifhér the List Of Semaphore Entry
parameter contdins the last item in the list, or it is empty.

13.8.1.3 Resul}(-)

The Result(-) pgrameter shall indicate that the service request failed. The Error Type parameter, which i defined in
detail in clause [17, shall provide the reason for failure.

13.8.2 Service|Procedure

The responding| MMS-user shall maintain three different ldgical lists of Semaphore Entries for each semaphpre, one for
each state QUEJUED, OWNER, HUNG. Each list shall béordered by a locally defined algorithm. The responlding MMS-
user shall retusn a List Of Semaphore Entry parameté?, which is a list, possibly empty, containing the ordered items
matching the pgrameters provided in the service request. If the service request does not provide an Entry [D To Start
After parameter} the returned list shall begin at the-beginning of the list maintained by the VMD. Otherwise, it| shall begin
after the item provided by the parameter. If the list to be returned is too large to be sent in a single service rdsponse, the
VMD shall retutn the first item of the list and'the More Follows parameter with the value true; the requesting MMS-user
may send anothler service request, with the-Entry ID To Start After parameter containing the last Entry ID geturned. If
the Entry ID specified by the Entry ID TTo Start After parameter does not reference an item in the requested lidt, the VMD
shall return an prror.

NOTE - PDue to the dynamics of Semaphore Entry lists, the range and the state of a specific item of the list may chgnge between
two service requegts and the application should be aware of this. This service is designed for handling recovery procedures jn the case of

deadlocks or conngction aborts,@nd such situations are static.

The service shall failand return an error for any of the following conditions:

a) the Semaphore/Name is unknown or cannot be accessed.

b) the Entry ID does not reference an item of the specified list.

13.9 AttachToSemaphore Modifier

The AttachToSemaphore Modifier is provided so that the processing of a service may be delayed at a responding MMS-user
until the control of a semaphore has been granted by this service. Services that are modified are not acted on immediately,
but are placed in a queue corresponding to a semaphore at the responding MMS-user; when this service request rises to
the top of the queue, it is acted on.
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13.9.1 Structure

The structure of the component service primitives is shown in Table 65.

Table 65 -~ AttachToSemaphore Modifier

Parameter Name Req | Ind | Rsp | Cnf | CBB

Attach To Semaphore
Semaphore Name
Named Token
Priority
Acceptable Delay
Control Time Out
Abort On Time Out
Relinquish If Connection Lost

P
TR

foCcZzozwm
T0CCZOoOZw”
A/”\’\

13.9.1.1 Attach To Semaphore
When a VMD injplements the Attach To Semaphore service modifier, the Attach To Semaphore parameter is provided as

a parameter of the List of Modified parameter for each confirmed servicé request (see 5.4). The sub-parampters of the
Attach To Semaphore modifier are specified as follows:

13.9.1.1.1 Sempphore Name

This parameter,| of type Object Name, shall specify the semaphore under which the modified service request is to be
controlled.

13.9.1.1.2 Nampd Token

This parameter,|of type Identifier, shall be protided if the semaphore is a Pool Semaphore and shall not Be provided
otherwise. It shiall specify which Named Token controlled by the Pool Semaphore the MMS-user wishes to [be granted
control. The dyramic allocation of Named Token by the responding MMS-user is not allowed, since the modified request
could not identify the allocated Named:Token.

13.9.1.1.3 Priority

This parameter, |of type integer, shall identify the priority that this modified service request should have as cpmpared to

(possible) other TakeCentrol requests, as well as to services using the AttachToSemaphore Modifier, which ate awaiting
the same semaphore.

13.9.1.1.4 Acceptable Delay

This optional parameter, of type integer, shall indicate the duration of time in milliseconds for which the requesting user
is willing to wait for control to be allocated. If the time out expires, the service to which the modifier is attached shall fail
and a error shall be returned. If a zero value is specified for acceptable delay, this means that no delay is acceptable. (That
is, if the semaphore or Named Token is not immediately available, the service to which the Modifier is attached fails.) If
no value is specified for acceptable delay, this shall be interpreted as meaning that any delay is acceptable (that is "wait
forever”). The granularity of one millisecond is not required. The granularity supported by the VMD shall be specified in
the static conformance statement of the PICS.
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13.9.1.1.5 Control Time Out

This optional parameter, of type integer, shall specify the duration of time in milliseconds for which control of the semaphore
may be held (after it is obtained). If this time limit is exceeded and the value of the Abort On Time Out parameter is
true, the Application Association shall be aborted by a provider abort, and the Semaphore Entry shall either be released
or placed in the HUNG state according to the Relinquish if Connection Lost parameter. If this time limit is exceeded and
the value of the Abort On Time Out parameter is false, the Semaphore Entry shall be placed in the HUNG state and the
related Event Condition shall be signalled. If no value is provided, no control time out applies, and the semaphore may
be held indefinitely. The granularity of one millisecond is not required. The granularity supported by the VMD shall be
specified in the static conformance statement of the PICS.

13.9.1.1.6 Ab
This boolean j

Application A
Association is

13.9.1.1.7 Re

This boolean

of the semaph
or to a local {

Semaphore E

13.9.2 Servi

When the res
it shall create|
Entry shall b

ort On Time Out

to be maintained and the related Event Condition signalled if the Control Time. Out expires.

linquish If Connection Lost

htry in the HUNG state.

te Procedure

b initialized as follows:

Ly Class attribute shall be initialized to MODIFIER.

aphore Name attribute shall beinitialized to the value of the Semaphore Name parameter.

lication Associationb0¢al Tag attribute shall be initialized by a value identifying the applicati

ke ID attribute shdll be initialized to the value of the Invoke ID parameter of the indication.
bs the Transaction Object that handles the possible nesting of modifiers.

The Named Token attribute shall be initialized to the value of the Named Token parameter of th|
otheFwise to the value UNDEFINED. If the semaphore is a Pool Semaphore, this parameter shall be

>

arameter shall be provided if the Control Time Out parameter is provided. The value true m
Lsociation shall be aborted if the Control Time Out expires. The value false shall méan'that t}

barameter shall specify if true that the responding MMS-user shall relinquish the semaphor.
ore loses the ability to control it, either due to the loss of the assodiation used for acquiring t}
ailure. The value false shall mean that in the same situation the responding MMS-user s

bonding MMS-user processes this modifier as part ofithe transaction object processing of the mg
a Semaphore Entry object and add it to the queue of the semaphore. The attributes of the creat

by ID attribute shall contain a locally defined value which shall be unique for each semaphorg.

iester Application Reference shall be initialized to the value identifying the Application Procg

eans that the
e Application

b if the owner
le semaphore,
hall place the

dified service,
ed Semaphore

ss issuing the

bn association.

This attribute

e indication if

The Pridri 3 rat-beimitiatized ) ] £ the Drics
If no value of the Acceptable Delay parameter is provided, then the value of the Remaining Acquisition Delay attribute

shall be set to the value FOREVER. If a value is provided, then the Acquisition Delay attribute shall be initialized
to the value of the Acceptable Delay parameter and the associated timer activated.

If no value of the Control Time Out parameter is provided, then the value of the Remaining Control Time Out

attribute shall be set to the value FOREVER. If a value is provided, then the Remaining Control Time Out attribute
shall be initialized to the value of the Control Time Out parameter and the associated timer activated.

a) The Ent
b) The Entj
¢) The Sem
d) The Req|
service.
e) The App
f)  The Inv
referenc
9
provided
provided.
h)
i)
)
k)
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I)  The Relinquish If Connection Lost attribute shall be initialized to the value of the Relinquish If Connection Lost
parameter.

m) The Entry State shall be initialized to the value QUEUED.
Upon acquisition of the semaphore, the request shall be released for further processing, under control of the Transaction
Object. Upon completion of all processing associated with the modified service, the semaphore shall be relinquished. The

semaphore shall also be relinquished (1) upon any abnormal completion of the request such as a Cancel service, or (2) by
an abort of the association if the Relinquish If Connection Lost parameter so specifies.

The service mogdi

1ag conditions:
a) The Semaphore Name or the Named Token specified in the service request is unknown or cannot Belac¢essed.

b)  The specifled delay has expired, the service request has been cancelled by a Cancel service, a time out has occurred,
as a resulf of local action, or for any other reason before the control of the semaphore is effective.

¢) The VMD [cannot process the service request due to a lack of local resources, for example:the semaphorg queues are
full.

d) Any of the| errors which are applicable to the service instance without modification.

13.10 Confofmance
The Semaphord Management Services define parameter conformance requirements for the VMD. These requjrements are
described below.
13.10.1 Suppgqrt for Time
The Protocol Impplementation Conformance Statement (PIOS)shall provide the granularity of time supportefl in the pro-
cessing of the Hemaining Acquisition Delay and Remaining Control Time Out attributes of a Semaphore Entjry object.

13.10.2 Suppqrt for Priority

The Protocol Infplementation Conformance Statement (PICS) shall specify the algorithm executed in the procpssing of the
Priority attribufe of a Semaphore Entry object.

14 Operatof Communication Services

The Operator JommunicationyServices provide a mechanism for communicating with an Operator Station Which allows
display of data,|entry of datajor both. The Operator Communication Services are:

Input;

Output.

NOTE - The MMS Operator Communication Services are intended to be restrictive and simple. In the OSI environment, general
virtual terminal capabilities, including extensive display management, are provided through the ISO Virtual Terminal (VT) service and
protocol, defined in ISO 9040 and ISO 9041, respectively. Systems requiring a general operator communication facility should make use
of VT services instead of the MMS Operator Communication Services.
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14.1 The Operator Communications Model

The Operator Communication Services uses an Operator Station object to describe how the Input and Output services are
used. MMS does not specify a flow control mechanism to manage the input and output function for these objects. It is
the responsibility of implementation to provide locally defined flow control mechanisms to ensure data integrity on the
Operator Station for multiple transactions for a single MMS-user.

NOTE - When more than one MMS-user is competing for the operator station object, the MMS-user should use the MMS
Semaphore Management services to manage the control of the operator station object.

14.1.1 The Pperator Station Object

Object: Operptor Station

Key Attribute: Operator Station Name

Atfpribute: Station Type (ENTRY, DISPLAY, ENTRY-DISPLAY)

Cohstraint: Station Type = ENTRY

Attribute: Input Buffer

Attribute: State (IDLE, WAITING-FOR-INPUT-STRING)
INPUT-BUFFER-FILLED)

Cohstraint: Station Type = DISPLAY

Attribute: List Of Output Buffer

Attribute: State (IDLE, OUTPUT-BUFFERS-FPILEED)

Copstraint: Station Type = ENTRY-DISPLAY

Attribute: Input Buffer

Attribute: List Of Output Buffer

Attribute: State (IDLE, DISPLAY-LIST-OF-PROMPT-DATA,
WAITING-FOR-INPUT-STRING, INPUT-BUFFER-FILLED,
OUTPUT-BUFFERS-FILLED)

Attribute: Additional Detail

Operator Stgtion Name

The Operator Station Name attribute uniquely identifies the Operator Station object. An Operator Statjon Name is of
type Identifigr.

Station Type

The Station Type attribute indicates the type of station for the Operator Station object. There are three types of Operator
Station objeqts: ENTRY, DISPLAY, and ENTRY-DISPLAY.

Input Buffer|

The Input Buffer attribute contains the value of the Input String parameter of the Input service response. Operator
Station objedts of type ENTRY or ENTRY-DISPLAY shall have this attribute.

List Of Output Buffer

The List Of Output Buffer attribute contains either the value of the List Of Output Data parameter for Output service
request, or the value of the List Of Prompt Data parameter for the Input service request. Only Operator Station objects
of type DISPLAY or ENTRY-DISPLAY shall have this attribute.

State

The State attribute contains the state of the Operator Station object. An Operator Station object of type ENTRY may be
in one of three states: IDLE, WAITING-FOR-INPUT-STRING, and INPUT-BUFFER-FILLED. An Operator Station object
of type DISPLAY may be in one of two states: IDLE and OUTPUT-BUFFERS-FILLED. An Operator Station object of
type ENTRY-DISPLAY may be in one of five states: IDLE, DISPLAY-LIST-OF-PROMPT-DATA, WAITING-FOR-INPUT-
STRING, INPUT-BUFFER-FILLED, and OUTPUT-BUFFERS-FILLED. In the IDLE state, the object may accept Input or
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Output service requests, depending on its type. In any other state, the operator station object is busy executing a service
request and may be unavailable for additional service requests depending upon the local fiow control mechanism used by
the implementation.

Additional Detail

This attribute is included to allow for additional attributes to be added by the Companion Standards.

14.1.1.1 Types of Operator Station Objects

There are thrqetypes of Operator Station objects, which differ in their ability to accept Input service reqpests, Output

service requesis, or both. These three types are summarized as follows:

a)  An Operaftor Station object of type ENTRY can accept Input service requests only. No prompt/data is|allowed with
this servige.

b)  An Operator Station object of type DISPLAY can accept Output service requests only.

¢) An Operaftor Station object of type ENTRY-DISPLAY can accept both Input and Qutput service requests. The List
Of Promp} Data parameter is allowed on the Input service request. Furthermore, 'data entered for the [Input service
response may be echoed on to the display of the Operator Station.

14.1.2 Relatignship between the MMS Object and the Physical Device

The relationshfip between the physical operator station device and thédnput Buffer attribute and the Lit Of Output
of the operator station object is specified by a pair,of\abstract functions which work with physical data
storage areas. [The Input Buffer attribute of the MMS operator station object is associated with an input puffer, which

of the MMS operator station object is associated with a set of output buffers, which is a s¢t of physical
storage areas ¢ontaining the values of either the List Of Prompt Data parameter from the Input service request, or the
List Of Outpuf Data parameter from the Output service\réquest. The abstract functions which provide the mapping of
ined in these buffers to the physical .device in a way which allows the operator to interact wiith the Input
ice requests are described below.

14.1.2.1 The DP-Put Function

The D-Put fundtion obtains the values contained in the set of output buffers and writes these values to the physical display
of the operator| station device. This occurs when the List Of Output Data parameter values need to be displlayed for the
Output servicel request, or when the List Of Prompt Data parameter values need to be displayed for the Input service
request.

14.1.2.2 The E-Get Function

The E-Get fungtion obtains the Input String parameter value which is entered by the operator and writes it to the input
buffer. This fupction ¢ompletes its process when a locally defined end-of-input indication is received.

14.1.3 Operator Station State Diagram

The state diagram shown in Figure 12 shows the state transitions possible for an Operator Station object of type ENTRY-
DISPLAY. If the Operator Station object is of type ENTRY, then state transitions 2 and 3 shall not be permitted. If the
Operator Station object is of type DISPLAY, the state transitions 1, 4, 5, and 6 shall not be permitted.

Transitions of the Operator Station state diagram are as follows:

1 - Output.indication
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IDLE -
4
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] 1
LIST QF
PROMPT
DATA
6 2,3
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WAITING FOR INPUT
STRING (FROM OPERATOR) OUTPUT
BUFFERS
FILLED
8,9 7
Y
INPUT
BUFFER
FILLED
Figure 12 - Operator Station State Diagram
2 - Output.response (+)
3 - Output.response (-)
4 - Input.indication
5 - (D-Pput function finished displaying List Of Prompt Data, if any. If present, Input
Time Cut begins.)
6 - Input.response (-) due to a time.out
7 - (E-Ggt function finished entering the Input String into input buffer. If present,
Input Time Out stops,)
8 - Input.response (+)
9 - Inpuj.response (-)

14.2 Input Service

An MMS-user may request data from an Operator Station object of type ENTRY or ENTRY-DISPLAY via the [nput service.
If the Input sqrvice request identifies an Operator Station object of type ENTRY-DISPLAY, then the MMStuser has the
option of allowing prompt data to be displayed prior to the input of data via the List Of Prompt Data parameter, and has
the option of echoing the Input String parameter to the display of the station.

14.2.1 Structure

The structure of the component service primitives is shown in Table 66.
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Table 66 - Input Service

Parameter Name Req | Ind | Rsp | Cnf | CBB
Argurent {SOMPHT—M—1 M=

Operator Station Name M | M(=)

Echo M | M(=)

List Of Prompt Data U |U(=)

Input Time Out U [U(=)
Result(+) (COMP) S |S(=)

Input String M | M(=)
Result(-) S |S(=)

Error Type M M(=)

14.2.1.1 Argument

This parametey shall convey the service specific parameters of the Inpiit\service request.

14.2.1.1.1 Operator Station Name

This parametet, of type Identifier, shall identify the Operator-Station object from which the Input String is requested. The
Operator Statign Name provides the value of the Operator Station Name attribute of the Operator Station object.

14.2.1.1.2 Echo

This parametey, of type boolean, shall indicate whether (true) or not (false) the value of the Input String patameter is to
be displayed or} the Operator Station. When the Echo parameter of the Input service request is equal to true, [the operator
station object type is ENTRY-DISPLAY, andjthe Output service CBB is supported, the value contained in the|input buffer
shall be copied|into the output buffers and is displayed by the D-Put function. These actions shall not occut if the Echo
parameter is fflse. This parameter shall be ignored for Operator Station objects of type ENTRY.

14.2.1.1.3 List Of Prompt Data

This optional parameter,shall be a list of character strings. This parameter shall only be present if the Opexator Station
object type is ENTRY-DISPLAY and the Output service CBB is supported. The D-Put function shall display|the value of
the List Of Prgmpt(Data contained in the output buffers prior to the invocation of the E-Get function whicH obtains the

information pr¢vided by the operator and writes it into the input buffer. Each element of the list shall reprefent a single
line on the display.

14.2.1.1.4 Input Time Out

This optional parameter, of type integer, shall specify a time out period (in seconds) for an operator to complete the process
of entering the value of the Input String on the Operator Station. The VMD shall begin timing this Input service request
immediately after the processing of the service request of the transaction object has begun, or, if the List Of Prompt Data
parameter is present, immediately after the D-Put function has finished writing the value of this parameter to the display
of the Operator Station. Timing shall stop for this Input service request immediately after the E-Get function has written
the Input String entered by the operator to the input buffer.
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The values for the Input Time Out parameter ranges from 0 to 2**31-1. If this parameter is present and the specified time
out period expires, an error result shall be returned. If this parameter is absent, then an unlimited time out period is
indicated. A zero value for this parameter shall result in an Error Response, except when the E-Get function has indicated
that it has already written the Input String entered by the operator into the input buffer.

14.2.1.2 Result(+)

The Result(+) parameter shall indicate the service request has succeeded. When success is indicated, the Input String
parameter shall also be included.

14.2.1.2.1 Input String

This parametpr, of type character string, is the data provided by the operator. The Input String parametef in the Input

service respofse shall contain the value of one input buffer. If multiple strings of input are required, n

service reques
indication shs

14.2.1.3 Reduit(-)

The Result(-)
detail in clau
14.2.2 Servi

If a prompt !
function on t

entered by thie operator, which is then returned to the requesting MMS-user. If an input time out is specif

String shall Y
input time oy

The service s]

ts shall be issued. The determination of the end of a line of Input String is a local.issue, but 4
11 not be included in the Input String.

parameter shall indicate that the service request failed. The Error\Type parameter, which
ke 17, provides the reason for failure.

re Procedure

has been specified, each element in the List Of Prompt Data parameter shall be displayed
he display of the Operator Station object specified.at the responding MMS-user. An Input S

e entered by the operator and copied into theinput buffer by the E-Get function before the ex
t. If no input time out is specified, an unlimited amount of time is available to enter the Inpy

hall fail and return an error for any of thé following conditions:

htor Station object with the Operator Station Name exists,

t service request has timed ouf,

fator Station object is not inthe IDLE state,

rator Station object canmot support the Input Time Out parameter specified in the Input servi

Lator Station cbjéct)cannot support the List Of Prompt Data parameter because the Constrair
RY-DISPLAY:

a) no Oper:
b) the Inpy
c) the Opey
d) the Opes
e) the Ope

not ENTJ]
14.3 Outp

An MMS-usef may request the Output service to display data on an Operator Station object.

Tt Service

hultiple Input
he end of line

is defined in

by the D-Put
tring shall be
jed, the Input
biration of the
t String.

re request,

ht Attribute is

14.3.1 Structure

The structure of the component service primitives is shown in Table 67.
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14.3.1.1 Arg

This paramet{

14.3.1.1.1 Operator Station Name

This parametj
Operator Stat]

14.3.1.1.2 List Of Output Data

This paramete

Station object

14.3.1.2 Res

The Result(+)
parameters.

14.3.1.3 Res
The Result(-)

detail in claug

14.3.2 Serviq

The values su
referenced by

ISO/IEC 9506-1: 1990(E)

Table 67 (Cont.)

Output Service

Parameter Name Req | Ind | Rsp | Cnf | CBB
Argument (COMP)| M | M(=)

Operator Station Name M | M(=)

List Of Output Data M | M(=)
Result(+) (COMP) S |S(=)
Result(-) S |S(=)

Error Type M | M(=)

ument

r shall convey the service specific parameters of the Output service réquest.

on Name provides the value of the Operator Station Name attribute of the Operator Station

r shall be a list of character strings. Each chardeter string shall be displayed on the display of
by the D-Put function. Each element of the‘list represents a single line on the display.

Llt(+)

parameter shall indicate the service request has succeeded. A successful result returns no s

Lilt(-)

parameter shall inditate that the service request failed. The Error Type parameter, which
e 17, provides the reason for failure.

te Procedure

plied in the List Of Output Data parameter shall be displayed on the display of the Operator

1, of type Identifier, shall identify the Operator Station object’to which output data is to be displayed. The

object.

the Operator

prvice specific

is defined in

Station object

F,he Operator Station Name parameter.

The service shall fail and an error response shall result if no Operator Station object with the Operator Station Name

exists.

15 Event Management Services

The event management services provide facilities which allow a client MMS-user to define and manage event objects at a
VMD and to obtain notifications of event occurrences. These facilities are provided through extension of the VMD model to
include three (3) additional objects and by providing a set of nineteen (19) services and one (1) service modifier to operate
upon these objects. Subclause 15.1 describes the event management model. This is followed, in 15.2 through 15.21, by
a description of the event management services and service modifier. The state tables associated with the objects of the
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event management model are described in 15.22. Finally, 15.23 describes conformance requirements unique to event

management.

15.1 The Event Management Model

The event management services add three objects to the VMD model and provide services which operate on these objects.
The objects which are defined by this clause are the Event Condition object, the Event Action object, and the Event
Enrollment object. Each of these objects models a specific aspect of the state information associated with the management
of MMS Events. Only those events which have the potential of causing the initiation of an EventNotification service

request are c]n.sidmd_b;Lﬂ:m_nmd.s]

The Event Cdndition object models that portion of the state information which is concerned with eventdetection and

prioritization.

The Event Ad

services upon

It also includes information which assists in the determination of active "alarms".

tion object models that portion of the state information which is concerned with the execfition of MMS
the occurrence of an event.

The Event Enfrollment object is used optionally to tie a given Event Condition object to a given Event Action object and to

tie the event
Enrollment ol
to alarm even
any confirmed

The interrelaf

Event Condition
Object

ionship between these three objects is illustrated in Figure 13.

Event Action
Object

(ndEvent Action)
Event Enroliment

Event Action

Y

Event Enroliment

Y

Event Enroliment

- Application
Association

- Application
Association

hotifications resulting from an event transition to a client and thus, an application associatign. The Event
ject additionally inciudes state information which may be used for tracking and coordinating cljent responses
b notifications. The Event Enrollment object may also be employed(for'the delayed (conditionall) execution of
gervice through the use of the Attach To Event Condition Modifier.

Objett Object Appheation
Association
Figure 13 - Relationship Between Event Management Objects

Additional details on the Event Condition, Event Action and Event Enrollment objects, and the services and modifier

which operate upon these objects, are provided below.
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15.1.1 The Event Condition Object

The Event Condition object models the MMS-visible aspects of an Event Condition. The event management model defines
two classes of Event Condition objects. They are the network-triggered Event Condition object and the monitored Event
Condition object.

A network-triggered Event Condition object models an event occurring due to the explicit request of a client using the
TriggerEvent service. The network-triggered Event Condition object also models events which occur internally, as a result
of autonomous VMD action.

A monitored jvent Condition object is a virtual representation of an aspect of VMD activity which, due\fo application
design criterig|, represents a significant occurrence in the processing of the VMD. Events associated.'withl a monitored
Event Conditi¢n object are detected by the autonomous action of the VMD.

Either class of Event Condition object includes the potential for VMD initiation of EventNotification servi¢e executions,
through the Procedure for Event Transition Processing (see 15.1.4.2.) The attributes of an(Event Condition object are
specified below, followed by a description of the services which operate on the Event Condition object.

15.1.1.1 Attriputes of an Event Condition Object

Object: Event [Condition

Key Attribute: Event Condition Name

Attribute: MMS Deletable (TRUE, FALSE)

Attribute: Event Condition Class (NETWORK-TRIGGERED, MONITORED)

Attribute: State (DISARLED, IDLE, ACTIVE)

Attribute: Priority

Attribute: Severity

Attribute: Additional Detail

Attribute: List Of Event Enrollment~Réference

Constraint: Event Condition Class ='MONITORED
Attribute: Enabled (TRUE, FALSE)
Attribute: Alarm Summary Reports (TRUE, FALSE)
Attribute: Monitored Variable Reference
Attribute: Evaluation Interval
Attribute: Time Of Dast Transition To Active
Attribute: Time Ofslbast Transition To Idle

Event Conditi¢gn Name

The Event Cordition Name attribute'shall uniquely identify the Event Condition object. An Event Conditioh Name is an
MMS Object Name. It may have YMD-specific, Domain-specific or AA-specific scope.

MMS Deletable

The MMS Delgtable attribute shall indicate whether (true) or not (false) this Event Condition object may be deleted using
the DeleteEventCondition service.

Event Conditiéa-Class

This attribute shall indicate the class of the Event Condition object. This attribute shall contain the value NETWORK-
TRIGGERED, or the value MONITORED, depending on whether the Event Condition object is a network-triggered Event
Condition object or a monitored Event Condition object.

State

The State attribute shall maintain the current state of the Event Condition object. The value of this attribute is always
DISABLED for a network-triggered Event Condition object.
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The value of the State attribute of a monitored Event Condition object shall be determined by the value of the Enabled
attribute, by the value of the Monitored Variable Reference attribute, and by the value of the "referenced variable," or
the underlying VMD-variable, the value of which is determinable through the use of the Variable object referenced by
the value of the Monitored Variable Reference attribute and the V-Get function (see 12.1.1.2.1.) The value of the State
attribute shall be DISABLED if the value of the Enabled attribute is false. If the value of the Enabled attribute is true
and the Monitored Variable Reference attribute does not have the value UNSPECIFIED or UNDEFINED, then the value

of the State attribute shall be:

a)

IDLE if the value of the referenced variable is determined to be false.

b) ACTIVE

The value of t
value true and

Priority

The Priority aftribute shall indicate the importance of the Event Condition object relative to-other Event Con

defined at the

evaluating th:Lr state. It shall additionally rank all Event Condition objects for the ‘purpose of executing thi

for Event Tra
to one hundreq

shall represen
VMD with res

Severity

The Severity
attribute shall
indicate the m
represent the
shall be a loca

Additional Detlail

The Additiona
this attribute
has been used

List Of Event

The List Of E
objects, each o
Event Enrolin

Enabled

1f the value of the referenced variable is determined to be true.

e State attribute shall be IDLE or ACTIVE as determined by local means if the Enabled)attr]
the value of the Monitored Variable Reference attribute has the value UNSPECIFIED or UN

VMD. This attribute shall rank the MMS defined Event Condition objects at a VMD for th

ition Processing (see 15.1.4.2.) The Priority attribute shall be an intéger with values ranging
| twenty seven (127), inclusive. Zero shall represent the highest priority. One hundred twent,

bect to the influence of the value of the priority attribute shall’be a local issue.

httribute shall represent the effect of the eventien the process which is being controlled.
be an integer with values ranging from zero (0) to one hundred twenty seven (127), inclusiv
bst severe and one hundred twenty seven shall indicate the least severe. By convention, sixty fi
normal” severity. Behaviour of the VMD with respect to the influence of the value of the seve
issue.

Detail attribute shall maintdin’ application, or device-class specific state information. The s
thall be specified by a Comipanion Standard. If the abstract syntax defined in ISO/IEC 9506
for definition of the Event Condition object, then this attribute shall not exist.

Enrollment Referernce

vent Enrollment Reference attribute shall contain a list of references to zero or more Even
F which specifies a reference to the Event Condition object in the Event Condition Reference at
ent object.

bute has the
DEFINED.

Hition objects
e purpose of
e Procedures
from zero (0)
b seven (127)

the lowest priority. By convention, sixty four (64) shall represent the "normal” priority. Behlaviour of the

The Severity
e. Zero shall
ur (64) shall
rity attribute

emantics for
2, clause 19,

t Enrollment
tribute of the

The Enabled attbute bo-For-menitored nt-Conditions—enty—It-shall-spe ether{true)r-ornot-(false) changes in
the determined value of the Event Condition object’s referenced variable shall cause invocation of the Procedure for Event
Transition Processing (see 15.1.4.2) for the Event Enroliment objects referenced in the List of Event Enrollment Reference
attribute.

Alarm Summary Reports

The Alarm Summary Reports attribute shall exist for monitored Event Condition objects only. If true, it shall specify
that the Event Condition object shall be considered for inclusion in responses to the GetAlarmSummary service without
regard to the value of the State attribute of the Event Condition object, and the value of the Alarm Acknowledgement
Rule attributes of any referenced Event Enrollment objects. If false, the Event Condition object shall not be considered
for inclusion in alarm summaries unless at least one referenced Event Enrollment object contains a value for the Alarm
Acknowledgement Rule attribute which is not equal to NONE.
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Monitored Variable Reference

The Monitored Variable Reference attribute shall exist for monitored Event Conditions only. For a monitored Event
Condition object, it shall reference a Variable object (Unnamed or Named) of type boolean. The value determinable
through the use of the referenced Variable object is monitored (by the VMD through the V-Get function) to determine the
value of the State attribute of an enabled monitored Event Condition object according to the rules specified for the State
attribute.

NOTE
state of the pr

The relationship between the value determined through the use of the referenced monitored variable object and the

ocess controlled by the VMD is a local issue.
dLﬁned Event Condition, or for an Event Condition created through the use of the CreateProg1IamInvocation

For a locally

service, this a
the value of aj

If the referen
tion associatig

UNDEFINED
Evaluation Inf

The Evaluatio
shall specify t}
object’s State 4

Time Of Last

The Time Of ]
the time (datd
Condition obje
this attribute

This attribute
or the Event
Acknowledgen]

Time Of Last ]

The Time Of ]
the time (date
state attribute
attribute shall

This attribute
or the Event

Acknowledgenjent Rule attribute not equal to NONE.

tribute shall have the value UNSPECIFIED, indicating that the event transitions are-not d
b MMS-visible object.

ed monitored variable is deleted, for example, through the deletion of a Domain, or loss
n, the value of the Monitored Variable Reference attribute of the Event Condition object
In this case, the Procedure for Event Transition Processing (see 15.1.4.2) shall never be inv

lerval

n Interval attribute shall exist for a monitored Event Condition-enly. The Evaluation Inte

ttribute.
[ransition To Active

ast Transition To Active attribute shall only exist\for a monitored Event Condition object. I
and time of day or Time Sequence Identifier) of the last detected transition of the value
ct’s state to ACTIVE. If the Event Condition\ghject’s State attribute has never had the value 4
khall have the value UNDEFINED.

shall not be included in reports unless the Alarm Summary Reports attribute contains th
Condition object has been referenced by an Event Enrollment object which has the value
ent Rule attribute not equal to NONE.

[ransition To Idle

Last Transition To Idi&.attribute shall exist only for a monitored Event Condition object. T
and time of day ory/Time Sequence Identifier) of the last detected transition of the Event Con|
to the value IDLE.If the Event Condition object’s State attribute has never had the value ID
have the value UNDEFINED.

shall not-be included in reports unless the Alarm Summary Reports attribute contains th
Condition-object has been referenced by an Event Enroliment object which has the value

etermined by

f an applica-

Z&all be set to

ed.

val attribute

he maximum acceptable time, in milliseconds, between deterrainations of the value of the Event Condition

t shall record
of the Event
\CTIVE, then

e value true,
of the Alarm

b shall record
dition object’s
LE, then this

e value true,
of the Alarm

15.1.1.2 Operations on Event Condition Objects

The services and modifier which operate upon Event Condition objects are listed below.

a)

b)

DefineEventCondition - This service causes the creation of an Event Condition object at a VMD.

object defined at a VMD.

defined at a VMD.

DeleteEventCondition - This service causes the deletion of one or more Event Condition objects defined at a VMD.

GetEventConditionAttributes - This service obtains the values of the descriptive attributes of an Event Condition

ReportEventConditionStatus - This service obtains the values of the status attributes of an Event Condition object
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e) AlterEventConditionMonitoring - This service is used to alter the values of any combination of a monitored Event

Condition object’s Priority, Enabled, and Alarm Summary Reports attributes.

f)  TriggerEvent - This service is used to trigger an event associated with a network-triggered Event Condition object.
A replacement for the value of the network-triggered Event Condition object’s Priority attribute may be supplied in
the service.

g) GetEventEnrollmentAttributes - This service returns the values of the descriptive attributes of Event Enrollment
objects referenced by an Event Condition object’s List Of Event Enroliment Reference attribute.

also updates
the resultant

d in addition

hen the speci-
Notifications.

Summary - This service is provided as the means whereby a_ciiéent MMS-user may request summary
informatjon from the VMD about the current status of monitored Event, €ondition objects and related attributes of

EnrollmentSummary - This service is provided as the means whereby a client MMS-user| may request
information from the VMD about the current alarmrstatus of notification Event Enrollment objects and

tributes of their referenced monitored Event Condition objects.

h)

i)

)

k) GetAla

) GetAla
summa
related

m) Attach T
subject t4
is create

15.1.2 The Hvent Action Object

An Event Acti

object’s State

as a compone

are described

15.1.2.1 Attributes of Event Action objects

Object: Event

Event Action

Action

Key Attribute: Event Action Name

b Event Condition - This service modifier causes‘éxecution of a requested confirmed service fto be delayed
the occurrence of a specified transition of an'Event Condition object. A modifier Event Enr¢llment object
H as a result of execution of this service. .This service updates an Event Condition object’s
Enrollmdnt Reference attribute by adding a reference to the resultant modifier Event Enrollment objeft.

[ist Of Event

bn is an MMS confirmed servi¢e-which shall be executed whenever a specified transition of an Eyent Condition
bttribute is detected. An Event Action object shall represent a requirement for execution of arf Event Action
ht of the Procedure fortEvent Transition Processing (see 15.1.4.2.) The attributes of an Event Action object
below, followed by a-brief description of the services which operate on the Event Action object.

Attribute: MMS Deletable (TRUE, FALSE)
Attribute: Confirmed Service Request
Attribute: List Of Modifier

Attribute: List Of Event Enrollment Reference
Attribute: Additional Detail
Name

The Event Action Name attribute shall uniquely identify the Event Action object. An Event Action Name shall be an

MMS Object Name. It shall have VMD-specific, Domain-specific or AA-specific scope.

MMS Deletable

The MMS Deletable attribute shall indicate whether (true) or not (false) this Event Action object may be deleted using
the DeleteEventAction service.
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Confirmed Service Request

The Confirmed Service Request attribute shall identify the service procedure which shall be executed as an Event Action
by the VMD during the Procedure for Event Transition Processing (see 15.1.4.2.) This attribute shall additionally contain
the service argument to be used when executing the requested service procedure. The result of executing the requested
service procedure with the argument provided in this attribute shall be included in the EventNotification service primitive,
which shall be generated during the Procedure for Event Transition Processing.

List Of Modifier

The List Of Mddifier attribute shall contain the list of modifiers, if any, which shall apply to every execution|of the Event
Action.

List Of Event Enrollment Reference

The List Of Eyent Enrollment Reference attribute shall maintain a list of references to Event Enrollment gbjects which
are currently rkferencing this Event Action object. Zero or more Event Enrollment objects m&y reference an Event Action
object.

Additional Dethil

The Additiona] Detail attribute shall maintain application, or device-class spetific state information. The gemantics for
this attribute ghall be specified by a Companion Standard. If the abstract syntax defined in ISO/IEC 950642, clause 19,
has been used [for definition of the Event Action object, then this attribute shall not exist.

15.1.2.2 Operjations on Event Actions

The services which operate upon Event Action objects are listedibéelow.

a) DefineEvgntAction - This service causes the creation of an Event Action object at the VMD.

b) DeleteEvdntAction - This service causes the deletion of one or more Event Action objects at the VMD.

c¢) GetEventActionAttributes - This service obtains the values of the descriptive attributes of an Event Action object
from a VNID.

d) ReportEventActionStatus - This servicelobtains the values of the status attributes of an Event Action pbject from a
VMD.

e) DefineEv¢ntEnrollment - This«service creates a notification Event Enroliment object. This service alsp updates an
Event Action object’s List Of Event Enrollment Reference attribute, by adding a reference to the resultant Event
Enrollment object to the list.

fy  DeleteEvdntEnrollment\- This service deletes one or more notification Event Enrollment objects, and in addition
updates one or mofe\Event Action Object’s List Of Event Enrollment Reference attribute by removing [references to
those Event Enrollment objects which were deleted.

15.1.3 The Event-Enroliment-Object

An Event Enrollment shall represent a request from a client MMS-user to be notified of the occurrence of one or more
specified transitions of the State attribute of an Event Condition object, or to delay execution of a confirmed MMS-
service until the occurrence of one or more specified transitions of the State attribute of an Event Condition object.
A client MMS-user receiving, as a result of an Event Enrollment for the specified transition, a notification of a state
transition, may acknowledge receipt of the transition notification to the VMD. A client MMS-user acknowledging receipt
of an event transition notification may further, through the use of an "Acknowledgement Event Condition," trigger a
specified network-triggered Event Condition object, the result of which notifies other client MMS-users of the event of
receipt of the acknowledgement by the VMD. An Event Enrollment shall be represented by the Event Enrollment object.
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15.1.3.1 Attributes of Event Enroliment Objects

The attributes of the Event Enrollment object shall be defined as follows:

Object: Event Enrollment

Key Attribute:

Event Enrollment Name

Event Enrollx
The Event En
MMS Deletah

The MMS Del
the DeleteEvd

Enrollment C|

The Enrollms
Class attribuf

MODIFIER -

Attribute: MMS Deletable (TRUE, FALSE)
Attribute: Enrollment Class (MODIFIER, NOTIFICATION)
Attribute: Event Condition Reference
Attribute: Event Condition Transitions (DISABLED-TO-ACTIVE,
DISABLED-TO-IDLE, IDLE-TO-ACTIVE, IDLE-TO-DISABLED,
ACTIVE-TO-IDLE, ACTIVE-TO-DISABLED, ANY-TO-DELETED)
Attribute: Application Association Local Tag
Constraint: Enrollment Class = MODIFIER
Attribute: Invoke ID
Attribute: Remaining Acceptable Delay
Constraint: Enrollment Class = NOTIFICATION
Attribute: Notification Lost (TRUE, FALSE)
Attribute: Event Action Reference
Attribute: Acknowledgement Event Condition Refererce
Attribute: Duration (CURRENT, PERMANENT)
Attribute: Client Application
Attribute: Additional Detail
Attribute: Alarm Acknowledgement Rule (NONE,\ SIMPLE,
ACK-ACTIVE, ACK-ALL)
Attribute: Time Active Acknowledged
Attribute: Time Idle Acknowledged
Attribute: State (DISABLED, IDLE, ACTIVE, IDLE-NO-ACK-I,
IDLE-NO-ACK-A, ACTIVE-=NOrACK-A, ACTIVE-ACKED,
IDLE-ACKED)
hent Name

le

lass

created as a

To Event Con 1t10n gservice modifier. The effect of the Attach To Event Condatlon serv1ce modifier on the Trar

rollment Name attribute shall be the vbject name used to identify the Event Enrollment obje

etable attribute shall indicateé whether (true) or not (false) the Event Enrollment object may be
ntEnrollment service.

nt Class attribute/shall indicate the class of the Event Enrollment object. Two values for t}
e are defined:

ct.

deleted using

re Enrollment

The Event Enrollment object represents a temporary (executed one time only and deleted) Event Enrollment,
sult-of.receipt of a service indication specifying a confirmed MMS service which was modified

by the Attach
psaction object
ollment Class

attribute equal to MODIFIER is referred to as a modifier Event Enrollment object. Modifier Event Enrollment objects
shall not be alterable through the AlterEventEnrollment service or deletable through the DeleteEventEnrollment service.

NOTIFICATION - The Event Enrollment object is an explicitly defined or predefined Event Enrollment object. It requests
that the Procedure for Event Transition Processing (see 15.1.4.2) be executed upon detection of any of the indicated
Event Condition transitions. An Event Enrollment object having the value of the Enrollment Class attribute equal to
NOTIFICATION is referred to as a notification Event Enrollment object.

Event Condition Reference
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This attribute identifies by reference the Event Condition object, which will, through transitions of the State attribute,
cause invocation of the Procedure for Event Transition Processing (see 15.1.4.2) for this Event Enrollment object. If
the referenced Event Condition object becomes unavailable for use, for example the referenced Event Condition object is
deleted as a result of a Domain deletion or application association termination, the value of this attribute shall become
UNDEFINED.

Event Condition Transitions

When the Event Enrollment object references a monitored Event Condition, the Event Condition Transitions attribute
shall contain the set of Event Condition transitions which is to invoke the Procedure for Event Transition Processing (see
15.1.4.2) for this Event Enrollment object. It shall consist of any non-empty set composed of members choesen from the ele-
ments DISAHLED-to-ACTIVE, DISABLED-to-IDLE, IDLE-to-ACTIVE, IDLE-to-DISABLED, ACTIVE&o-IDLE, ACTIVE-
to-DISABLEI, ANY-to-DELETED. For a notification Event Enroliment object, if the value of the Event’Enrdllment object’s

Alarm Ackno the ACTIVE
state. If the 4
IDLE state.

When the Ev
empty set and
when the eve
occurs as a re

as an Acknoyledgement Event Condition and is triggered by an MMS-client-using the AcknowledgeEvg

service.

Application Alssociation Local Tag

The Applicati
shall be used

a) EventNg

b)

providin
cution of

This attribute
be:

the abst
AttachT

a)

b)

If the applicdtion association“terminates, or never existed (i.e. an Event Enrollment object was created
or an MMS-User other than the MMS-User creating this Event Enrollment object, and for which there was
lapplication/association), the value for the Application Association Local Identifier component o

"third party,”
not a current

shall be UND

as specified locally if the Event Enrollment object is created outside of MMS.

wledgement Rule attribute is not equal to NONE, then this attribute shall include transitions
A\CK-ALL Alarm Acknowledgement Rule is specified, then this attribute shall algg.include t

ent Enrollment object references a network-triggered Event Condition object,-this attribute sh
the Procedure for Event Transition Processing (see 15.1.4.2) for this Evént-Enrollment shall b
ht is explicitly triggered by an MMS-client using the TriggerEvent service, when the network-
sult of an autonomous VMD action, or when the specified network-triggered Event Condition ok

on Association Local Tag attribute identifies locally.the application association and abstract]
for:

tifications in the case of notification Event Enrollment objects, and

b the value of the Application AssociationiIdentifier attribute of the Transaction object creat:
MMS services modified by the AttachTéEventCondition modifier.

cannot be reported through any, ofthe MMS services. The Abstract Syntax component of this

Fact syntax in use on the application association over which the DefineEventEnrollment sery
EventCondition modifier was received, or

EFINED.

Invoke ID

sitions to the

all specify the
executed only
riggered event
ject is utilized
ntNotification

syntax which

ed during exe-

pttribute shall

fice request or

on behalf of a

F this attribute

The Invoke ID attribute shall exist only for modifier Event Enrollment objects. It shall contain the Invoke ID of the
Transaction object (described in 7.2.11) of the modified service.

Remaining Acceptable Delay

The Remaining Acceptable Delay attribute shall exist only for modifier Event Enrollment objects. It shall contain either
the value FOREVER or the remaining duration of time in seconds for which the MMS-user requesting the modifier Event
Enrollment object is willing to wait for the specified Event Condition transitions to occur. If more than one modifier
Event Enrollment object is specified for an Event Condition object, this attribute shall indicate separately the remaining
acceptable delay for each modifier Event Enrollment object following commencement of modifier processing.
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When a modifier Event Enrollment object is created and the Acceptable Delay parameter is provided, the value of the
Acceptable Delay parameter is substituted into the value of the Remaining Acceptable Delay attribute. The VMD shall
manage the value of this attribute as a representation of a timer, where the decrementation from the initial value begins
immediately following the beginning of modifier processing under control of the Transaction object (see 7.2.10.) If the
value of this attribute becomes zero, the Procedure for Event Enrollment Deletion (15.13.2.4) shall be followed and the

influence of the modifier Event Enrollment object on the Transaction object shall no longer be considered by the VMD.

Notification Lost

The Notificati
shall be true
been modified|
VMD to estab
PERMANENT7
Procedure for
of the Event (

Event Action

The Event Ac

SPECIFIED, jndicating that the Event Enrollment requests only an EventNotification, or it may contain a T

Event Action
tion of the sp
unavailable, fi
attribute shall

Acknowledger

The Acknowledgement Event Condition Reference attribute ghall exist only for notification Event Enrollme

value may be
Enrollment ol
the acknowled
Reference bec|
association, tH

Duration

The Duration
the Event En3

luring periods of time when invocation of the Procedure for Event Transition Processing (see
due to resource limitations at the VMD, or if a notification cannot be sent due to thé'i
lish an application association for Event Enrollment objects having a value for the, Duratio
. Otherwise, the value of the Notification Lost attribute shall be false. During the\interval
fivent Transition Processing (see 15.1.4.2) has been modified due to lack of resourc¢és at the VM

ondition object’s State attribute shall not invoke additional Transition Procegsing procedures
Reference

Lion Reference attribute shall exist only for notification Event Enrellment objects. Its value

bbject, indicating that the Event Enrollment requests an EventNotification containing the r
cified Event Action. In the case that the object referenced bythe Event Action Reference att

r example as a result of deletion of a Domain or termination of an application association, thd
become UNDEFINED.

hent Event Condition Reference

[UNSPECIFIED, indicating that an acknowledgement Event Condition has not been specified
ject, or it may contain a reference to a'network-triggered Event Condition object, which 5
gement Event Condition. In the case th@t the object referenced by the Acknowledgement Evi
bmes unavailable, for example through the result of deletion of a domain or termination of 4
e value of this attribute shall becorne UNDEFINED.

attribute shall exist only for notification Event Enrollment objects. Its value shall indicate t}
ollment object and may have either of two values.

CURRENT -

the Event Enyollment object-was defined. A reference to this application association shall be contained in th

Association

PERMANENT - shalkindicate that the Event Enrollment object is defined for the life of the VMD unless expl]

Client Applicqtion

all indicate that.the Event Enrollment object is defined for the life of the application associati

cal Identifiercomponent of the Application Association Local Tag attribute.

his attribute
15.1.4.2) has

lability of the

h attribute of
in which the
D, transitions

may be UN-
bference to an
ult of execu-
bute becomes
value of this

ht objects. Its
for the Event
hall serve as
ent Condition
n application

e duration of

bn over which
e Application

icitly deleted.

The Client Application attribute shall only exist for notification Event Enrollment objects. It shall contain the identification
of the enrolled client application and shall be of type Application Reference.

Additional Detail

The Additional Detail attribute shall exist for notification Event Enrollment objects only. The Additional Detail attribute
shall maintain application and device-class specific state information. The semantics for this attribute shall be specified
by a Companion Standard. If the abstract syntax defined in this part of ISO/IEC 9506 has been used for definition of the
Event Enrollment object, then this attribute shall not exist.
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Alarm Acknowledgement Rule

NOTE 1 - In the following discussions, "required” acknowledgements are acknowledgements which are required by ISO/IEC
9506. "Allowed" acknowledgements are acknowledgements which may, at the discretion of the MMS-user issuing the acknowledgement,
be transmitted to the MMS-user issuing the Event Notification, but they should have the effect only of updating the Time Active
Acknowleged attribute, or Time Idle Acknowledged attribute of the specified Event Enrollment object, or invoking the Procedure for
Event Transition Processing (see 15.1.4.2) for an Acknowledgement Event Condition if one has been specified.

The Alarm Acknowledgement Rule attribute shall exist only for notification Event Enrollment objects which reference a
monitored Event Condition object. It shall indicate the level of acknowledgement required for EventNotification service
instances generfted as a result of the Event Enrollment. The value of this attribute shall determine whether or not the
Event Enrollment object shall be considered for inclusion in alarm enrollment summaries. This attribute shall contain
one of the followiing values:

NONE - The Epent Enrollment object shall not be included in alarm enrollment summaries. Acknowledgements to
EventNotifications under the auspices of these Event Enrollment objects are allowed, but have né effect on fhe state of
the Event Enroljment object.

NOTE 2 - The event transition should not represent a situation which requires acknowledgenient from the enrollefl client.

SIMPLE - Acknpwledgement shall be allowed but not required for notifications specifying a transition to the ACTIVE
state, and shall have an effect on the State attribute of the Event Enroliment okject. Acknowledgement for ngotifications
specifying a trapsition to the IDLE state shall be allowed and shall have noteffect on the State attribute of the Event
Enrollment objeft.

The attributes of this Event Enrollment object shall be included in alarm enrollment summaries unless the filter criteria
eliminate it.

ACK-ACTIVE - |Acknowledgement shall be required for notifications specifying a transition to the ACTIVE| state. Ac-
knowledgement phall be allowed for notifications specifying a transition to the IDLE state but shall have no efffect on the
State attribute df the Event Enrollment object. This Event, Enrollment shall be included in alarm enrollment |summaries
unless the filter [criteria eliminate it.

ACK-ALL - Acknowledgement shall be required for.all notifications specifying a transition to the ACTIVE of the IDLE
state. This Eventt Enrollment shall be included in*alarm enrollment summaries unless the filter criteria elim]nate it.

The value of the Btate attribute and the value'¢f'the Alarm Acknowledgement Rule attribute shall determine th
of the state tabl¢ of the Event Enrollment object (see 15.22).

complexity

NOTE 3 - Acknowledgement shodld\niever be allowed for an event notification specifying the DISABLED state.
Time Active Ackhowledged

The Time Active|Acknowledged-attribute shall only exist for notification Event Enrollment objects which refergnce a mon-
itored Event Condition ojjegt. The value of the Time Active Acknowledged attribute shall only be meaningfyl when the
the value of the Event Enrollment object’s Alarm Acknowledgement Rule is not equal to NONE. The Time Active Acknowl-
edged attribute ghall retord the time (date and time of day or Time Sequence Identifier) at which an acknowled gement for
the most recently ‘detected transition of the Event Condition object to the ACTIVE state was received from the enrolled
client. If this acknowledgement has not been received, the value of the Time Active Acknowledged attribute shall be
UNDEFINED.

Time Idle Acknowledged

The Time Idle Acknowledged attribute shall exist only for notification Event Enrollment objects which reference a mon-
itored Event Condition object. The value of the Time Idle Acknowledged attribute shall only be meaningful when the
value of the Event Enrollment object’s Alarm Acknowledgement Rule is not equal to NONE. The Time Idle Acknowledged
attribute shall record the time (date and time of day or Time Sequence Identifier) at which an acknowledgement for the
most recently detected transition of the Event Condition object to the IDLE state was received. If this acknowledgement
has not been received, the value of the Time Idle Acknowledged attribute shall be UNDEFINED.

State
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The State attribute shall maintain the current state of the Event Enrollment object. At any instant an Event Enrollment
object has a major state, which is equal to the state of the Event Condition object referenced by the Event Condition
Reference attribute of the Event Enrollment object. If the referenced Event Condition object has become unavailable,
either through the deletion of a domain or the loss of an application association, the major state shall be equal to the last
known state of the Event Condition object.

Depending upon the value of the Event Enrollment object’s Alarm Acknowledgement Rule attribute, the Event Enrollment
object may also have an implied minor state. The minor state shall indicate whether or not the Event Enrollment object
is waiting for a required acknowledgement from the client for an Event Condition object transition to the ACTIVE or the
IDLE state. The meaning of the various minor states is as follows: NO-ACK-A - The minor state NO-ACK-A| shall indicate
that a requirdd acknowledgement for a transition of the Event Condition object to the ACTIVE state hasnot| been received
from the cliemt. This minor state is defined for the ACTIVE major state of Event Enrollment object§ which specify an
Alarm Acknopledgement Rule attribute value equal to SIMPLE, ACK-ACTIVE or ACK-ALL. It is also defined for the
IDLE major state of Event Enrollment objects which specify a value for the Alarm Acknowledgement Rule dttribute equal
to ACK-ACT or ACK-ALL.

When in the ACTIVE major state, the NO-ACK-A minor state shall indicate that the value 6f the Event Enro
Time Active Acknowledged attribute is either UNDEFINED or is earlier than the yalué of the Event Con
Time Of Last|Transition To Active attribute.

Iment object’s
dition object’s

When in the [DLE major state, the NO-ACK-A minor state shall indicate thdt-the value of the Event Con
Time Of Last] Transition To Active attribute is not equal to UNDEFINED¢and that the value of the Evej
object’s Time Active Acknowledged attribute is either UNDEFINED or earlierin time than the value of the E¥
object’s Time [Of Last Transition To Active attribute.

NO-ACK-I - The minor state NO-ACK-I shall indicate that a required acknowledgement for a transitios
Condition object to the IDLE state has not been received from the client. This minor state is only defined
major state of Event Enrollment objects which contain a value‘for the Alarm Acknowledgement Rule attr
ACK-ALL. It ghall indicate that the required acknowledgément for a previous transition to the ACTIVE st3

dition object’s
nt Enrollment
ent Condition

n of an Event
for the IDLE
bute equal to
te, if any, has

been received|and that the value of the Event Enrollment\object’s Time Idle Acknowledged attribute is either UNDEFINED

or is earlier than the value of the Event Condition object’s Time Of Last Transition To Idle attribute.

ACKED - Ths

minor state ACKED shall indicatethat all required acknowledgements have been received fijom the client.

The structure of the State attribute shall consist of three components: the value of the major state, the valule of the minor
state, and a Beportable component, which is reported to the MMS Client through the MMS services.

The value of Jhe Reportable componént of the State attribute shall be equal to the major state if no minor st|
otherwise the] value of Reportablé component of the State attribute shall be equal to the concatenation of
minor states.

ate is implied,
he major and

16.1.3.2 Opgrations on Event Enroliment

The services 4ind médifier which operate upon Event Enrollment objects are:

a) DefineEyentEnrollment - This service may be used to create a notification Event Enrollment Object.

b) AlterEventEnrollment - This service may be used to modify certain attributes of a notification Event Enrollment
object referencing a monitored Event Condition object.

¢) DeleteEventEnrollment - This service may be used to delete one or more notification Event Enrollment objects.

d) GetEventEnrollmentAttributes - This service obtains the descriptive attributes of one or more Event Enrollment
objects.

e) ReportEventEnrollmentStatus - This service obtains the current status attributes of an Event Enrollment object.

f)

EventNotification - This service notifies a client of an event condition transition for which the client is currently or
permanently enrolled to receive notifications.
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AcknowledgeEventNotification - This service updates an Event Enrollment object’s Time Active Acknowledged at-
tribute, or Time Idle Acknowledged attribute, or both, unless the value of the Alarm Acknowledgement Rule attribute
is equal to NONE.

GetAlarmSummary - This service is provided as the means whereby a client MMS-user may request summary
information from the VMD about the current status of monitored Event Condition objects and related attributes of
their referenced notification Event Enrollment objects.

GetAlarmEnrollmentSummary - This service is provided as the means whereby a client MMS-user may request
summary information from the VMD about the current alarm status of notification Event Enrollment objects and

related at

Attach To

15.1.4 Eventl|

ributes of their referenced monitored Event Condition objects.

Event Condition - This service modifier creates a modifier Event Enrollment.

Detection and Notification

A VMD which

VMD. This reqfpures that the VMD detect state changes for enabled monitored Event Condition objects, detect

of referenced

to trigger netwprk-triggered Event Condition objects, or any combination of the aboye actions and process tl
(or trigger requests) in order to execute the Procedure for Event Transition Processing (see 15.1.4.2) for each
has enrolled foy the state change (or for the TriggerEvent request.)

The procedureq which specify the requirements for event monitoring andtransition processing are given bel

15.1.4.1

The VMD shall
(whether defin
events, and for
procedure for e

Proce

Determination
the Event Cond
variable, wher¢
the monitored
of the Event C|
UNSPECIFIET
state evaluatio
Interval attriby

15.1.4.2 Procé

The procedure

ent Condition objects, detect the occurrence of autonomous network-triggered events or ac(

dure for Event Condition Monitoring

be responsible for detecting changes (transitions) in the state of enabled monitored Event Cong
d by DefineEventCondition, or by local méans), detecting occurrence of autonomous netw
accepting requests to trigger network-triggered Event Condition objects. When any of the
vent transition processing (15.1.4.2) shall be executed.

of the value of the State attribute ©f an enabled monitored Event Condition object requires ¢
ition object’s state on a timely.basis following a change in the determined value of the refere

the value of the Monitored (Variable Reference attribute is not equal to UNSPECIFIED.
variable is represented by the Variable object referenced in the Monitored Variable Referer
ondition object. In the tase where the value of the Monitored Variable Reference attributd
, the determination of\the value of the State attribute shall be a local matter. The decisior
h is to be accomplished shall be a local (to the VMD) matter. The Priority attribute and th
te of the Event Condition object are provided as guidance in making this decision.

dure for(Event Transition Processing

for Event Transition processing shall be executed:

when a chiange’in the state (to ACTIVE or IDLE) of an enabled monitored Event Condition object is det

upports the event management model shall be responsible for servicing everits which are dgfined at the

the deletion
ept requests
hese changes
client which

W.

lition objects
rk-triggered
be occur, the

tvaluation of
hced boolean
In this case
hce attribute
b is equal to
as to when
b Evaluation

ected;

of the AlterEventConditionMonitoring service, or by local means);

when a request to trigger a network-triggered Event Condition object is received,

when an autonomous network-triggered event occurs;

when the value of the Enabled attribute of a monitored Event Condition object is changed from true to false (by use

when the Event Condition Transitions attribute of an Event Enrollment object contains the value ANY-TO-DELETED

and the value of the Event Condition Reference attribute becomes UNDEFINED (as a result of deletion of the
referenced Event Condition object); or,
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when the Event Condition Transitions attribute of an Event Enrollment object contains the value ANY-TO-DELETED

and the value of the Monitored Variable Reference attribute of a monitored Event Condition object, referenced by the
Event Condition Reference attribute of the Event Enrollment object, becomes UNDEFINED (as a result of deletion

of a doma

in or loss of an application association).

This procedure shall involve the following actions:

NOTE 1

The mechanisms described in this clause describe the logical operation required for the Procedure for Event Transition
Processing. Implementations may choose other methods of internal operation, as long as the externally visible characteristics described
in this clause are maintained.

a) The Procg
b)  The Proce
¢) The Procd
d) The Proce
e) The Procg
f)  The Procd
g) The Procg
NOTE2 -

should occur as the captured information is processed, on a timely basis, in the seqience (within a given priority) in which if

Each of the al
procedure incl

procedure or iferation is defined as the inability to successfully complete the procedure, for any reason.

NOTE 3
or when an addi
Procedure for Eq
in this matter, aj
process the detef

It is possible

procedure or i
processing of t
or temporarily
be refiected in

dure for Event Condition Object Update (15.1.4.2.1) shall be executed.

tdure for Event Condition Object Attribute Value Capture (15.1.4.2.2) shall be executed.

tdure for Event Enrollment Object Attribute Value Capture (15.1.4.2.3) shall be executed.
dure for Event Enrollment Object Update (15.1.4.2.4) shall be executed.

tdure for Event Action Execution (15.1.4.2.5) shall be executed.

dure for Establishment of an Application Association for Notification\(15.1.4.2.6) shall be exe

dure for Invoking an Event Notification (15.1.4.2.7) shall be exeetted.

The actual invocation of the EventNotification service (including thé execution of the applicable Event

ove procedures shall be executed as an atomic entity; to the extent that a specific procedur
ides multiple iterations, each iteration shall succeed or fail as a discrete element. Failure

ional transition of the Event Condition object-currently being processed is detected during and prior to cox
ent Transition Processing, is a local matter.“The Priority and Severity attributes are provided as guidan|
hd the Notification Lost attribute is provided as a means for the VMD to declare to the client its inability
fted transitions.

hat due to resource limitations at the VMD, it may be temporarily not possible to compl
eration. In this case, the VMD may declare the procedure or iteration to have failed, or

he procedure or iteration until resources become available. The determination of whether to d
suspend processing 8hall be a local matter. The decision criteria used in making this determ
the PICS, as definedin ISO/IEC 9506-2, clause 18.

For a given E

nt Enrollment, if the Procedure for Event Action Execution is completed successfully, then t

tuted.

Action, if any)
was captured.

b or, where a
of a specific

The action to take when there are multiple transitions from different Event Condition objects to procesh concurrently,

mpletion of the
te to the VMD
to completely

bte a specific
may suspend
bclare failure
ination shall

he Procedure

for Invoking ah Event Ntification shall be executed. Logically, the effect of failure of any specific procedurfe is specified

below.

a)

Failure off the Procedure for Event Condition Object Update shall result in complete failure of the Proced
Transition Processing. The value of the Notification Lost attribute for all Event Enrollment objects refes

ure for Event

renced by the

List Of Event Enrollment Reference attribute of the Event Condition object shall, if possible, be set to true.

Failure of the Procedure for Event Condition Object Attribute Value Capture shall result in complete failure of

the Procedure for Event Transition Processing. The value of the Notification Lost attribute for all Event Enrollment
objects referenced by the List Of Event Enrollment Reference attribute of the Event Condition object shall, if possible,
be set to true.

c)

Failure of any iteration of the Procedure for Event Enrollment Object Attribute Value Capture shall result in can-

cellation of the EventNotification service for the enrolled client. The value of the Notification Lost attribute of the
specific Event Enrollment object shall, if possible, be set to true. If the List Of Event Enrollment Reference attribute
of the Event Condition object contains only one reference to an Event Enrollment object, or if it is not possible to
complete one iteration, the entire Procedure for Event Transition Processing shall be considered to have failed.
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Failure of any iteration of the Procedure for Event Enrollment object Update shall result in cancellation of the

EventNotification service for the enrolled client. The value of the Notification Lost attribute of the specific Event
Enrollment object shall, if possible, be set to true. If the List Of Event Enrollment Reference attribute of the Event
Condition object should contain only one reference to an Event Enrollment object, or if it is not possible to complete
one iteration, the entire Procedure for Event Transition Processing shall be considered to have failed.

Failure of an iteration of the Procedure for Event Action Execution shall result in the value false appearing in the

Success or Failure parameter of the EventNotification service, when issued. Failure of the Procedure for Event Action

Processin

Failure o

in cancelllation of the EventNotification service for the enrolled client. The value of the Notification ]

of the spsg
attribute
possible
failed.

Failure of
tification
object sh4
object sho
the entire

15.1.4.2.1

This procedur
Condition obje|

Procedure for Event Condition Object Update

g shall not otherwise affect the Procedure for Event Transition Processing.

" an iteration of the Procedure for Establishment of an Application Association for Notificatio

cific Event Enrollment object shall, if possible, be set to false. If the List Of Event Enrollm¢
bf the Event Condition object should contain only one reference to an Event Enroliment object
b complete one iteration, the entire Procedure for Event Transition Processing shall be consi

an iteration of the Procedure for Invoking an Event Notification shall result in cancellation of
service for the enrolled client. The value of the Notification Lost attriblite-of the specific Ever
11, if possible, be set to false. If the List Of Event Enroliment Reference attribute of the Evg
uld contain only one reference to an Event Enrollment object, or ifit\is'not possibie to complete
Procedure for Event Transition Processing shall be considered‘to-have failed.

e shall be executed following determination of a change in the value of the State attribute
ct. The procedure involves the following actions:

h shall result
Lost attribute
nt Reference
or if it is not
lered to have

the EventNo-
t Enrollment
nt Condition
one iteration,

of the Event

a) Capture the time of determination (time of day or Time ‘Sequence Identifier) of the new value of the Sthte attribute.

b)  Alter the[Event Condition object’s State attribute to\the new state, as required.

¢) Ifthe Evdnt Condition object is a monitored Event Condition object and the new state is ACTIVE, replacg the Time Of
Last Trarsition To Active attribute value with the captured time (date and time of day or Time Sequente Identifier).

d)  If the Event Condition object is a monitored Event Condition object and the new state is IDLE, replacqg the Time Of

Last Trar

15.1.4.2.2 Procedure for Event Condition Object Attribute Value Capture

This procedur
in order to iss
be captured:

sition To Idle attribute with'the captured time (date and time of day or Time Sequence Ident]

shall be executéd to capture the values of the attributes of the Event Condition object which
he the EventNotification service. The values of the following attributes of the Event Conditio

ifier).

are required
n object shall

a) Event Copditicn-Name.
b) The valug of the State attribute.
c¢) The value of the Severity attribute.

15.1.4.2.3 Procedure for Event Enroliment Object Attribute Value Capture

This procedure shall be executed for each enrolled Event Enrollment object which specifies the current transition of the
Event Condition object in the value of the Event Condition Transitions attribute. For each Event Enrollment object
specifying the value of the current transition in the Event Condition Transitions attribute, the values of the following

attributes of the Event Enrollment object shall be captured:
a) Event Enrollment Name.

b) Application Association Local Tag
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Notification Lost

Event Action Reference

Client Application

Alarm Acknowledgement Rule

The time of transition captured during the Procedure for Event Condition Object Update and the attribute values captured

from the Eve
Notification Se]

156.1.4.24 Prq

For each Event
and specifying

If the Eve

1} if the
Actiy

a)

2)  if the

Idle
if the Eve

as defined

NOTE

15.1.4.25 Pr

When the Eve
the VMD shall]

a) a unique
b) alocally 4
c) a List Of
d) a Current
attribute,
e) a Confirn
attribute,
f)  an empty

Icedure for Event Action Execution

t Condition and Event Enrollment objects shall be retained until the Procedure for Invoking the Event

rvice (15.1.4.2.7) is completed.

cedure for Event Enroliment Object Update

Enrollment object referenced by the Event Condition object’s List Of Event Enrollnient Refere
the current transition, one of the following sub-procedures shall be executed.

nt Enrollment object is a notification Event Enrollment object, then:

Event Condition object’s new State attribute value is ACTIVE, replace thie Event Enrollment
e Acknowledged attribute with the value UNDEFINED,;

e Event Condition object’s new State attribute value is IDLE (replace the Event Enrollment
A cknowledged attribute with the value UNDEFINED;

in 7.2.10.2.

Transition processing should not wait for processing’/of the Transaction object.

t Action Reference attribute of an Event’Enrollment object contains a reference to an Event 4
create a Transaction object (see 7.2:10) containing the following elements:

ocally assigned Invoke ID attribute,
ssigned Application Association Identifier,
Pre-Execution Modifier\attribute equal to the Event Action object’s List Of Modifier attribute,

Modifier Reference-attribute initialized to refer to the first modifier in the List of Pre-Execu

bed Service \Request attribute equal to the value of the Event Action object’s Confirmed Ser

List'\Of Post-execution Modifier attribute and a Cancelable attribute initialized with a value ¢

nce attribute

pbject’s Time

bbject’s Time

nt Enrollment object is a modifier Event Enrollment object, continue processing of the Trangaction object

Action object,

tion Modifier

vice Request

qual to false.

The procedure

for transaction processing (see 7.2.10.2) shall then be executed. "T'he result of the execution of ¥

nis procedure

shall be used to supply the value of the Success Or Failure parameter in the Event Notification request service primitive
and either the Confirmed Service Response parameter or the Confirmed Service Error parameter (depending on success
or failure of the confirmed service) of the Action Result parameter of the EventNotification service request.

NOTE

194

Transaction processing results in the consumption of resources and can potentially result in error conditions related
to insufficient resources if care is not taken during application design. In addition, the Transaction object created, as a result of an
Event Action execution, reduces the number of available outstanding confirmed service invocations, as limited by the maximum number
of services outstanding parameters negotiated through the Initiate service as described in 8.2.1.2. If this limit is exceeded, the result of
the Event Action (upon attempt to create the Transaction object) may be a service error specifying a resource problem.
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If the value of the Event Action Reference attribute of the Event Enrollment object has become UNDEFINED as a result of
Domain deletion or loss of an application association, the value of the Success Or Failure parameter of the EventNotification
service request shall be false and the value of the Confirmed Service Error parameter of the EventNotification service
request shall be OBJECT-UNDEFINED.

15.1.4.2.6 Procedure for Establishment of an Application Association for Notification

For each Event Enrollment obJect specifying the value of the current trans1t10n in the Event Condmon Transitions at-
tribute, the app. 1 as a result
of a notification|Event Enrollment shall be established as specified below.

a) If the valup of the Duration attribute of the Event Enroliment object is equal to CURRENT, then) the| application
association|and abstract syntax specified by the Application Association Local Tag attribute of the Event] Enrollment
object shal] be used for invoking the EventNotification service. If this application associatien termingtes for any
reason, thel Event Enrollment object, and all pending event notifications for it, shall be deleted.

b)  If the Durdtion attribute of the Event Enrollment object is equal to PERMANENT, then the applicatior| association
to be used phall be determined as follows:

1)  The application association identified by the Application Association Local-Tag attribute of the Event| Enrollment
object|shall be used if:

i)  the application association still exists;

ii) the application association is with the client specified by¢he Client Application attribute of the Event
Hnrollment object and uses the abstract syntax specifiedjin‘the Application Association Local T3g attribute;

iii)  the client supports VMD initiation of the EventNotification service.

2) Otherpise, any currently active application association between the VMD and the enrolled cliert using the
abstract syntax specified in the Application Association Local Tag attribute of the Event Enroliment|object shall
be used, as long as initiation of the EventNotification service by the VMD has been negotiated for the application
associfition.

3) Ifno shitable application association exists between the VMD and the enrolled client, then the VMD shall attempt
to estgblish a suitable application assdciation with the enrolled client using the abstract syntax spefified in the
Appliqation Association Local Tag attribute of the Event Enroliment object (see the Initiate service). If this
succedds, the newly established application association shall be used.

If it is not possiblle to establish an application association for the Event Enrollment, then the VMD may attempt] to retry the
establishment process on a periodic'basis, or it may delete the Event Enroliment object and all pending event notifications
requested by it. [The action to be taken shall be a local decision of the VMD.

NOTE - Deletion of the/Event Enrollment object should be performed as a last resort.

15.1.4.2.7 The Procedure for Invoking an Event Notification

For each Event!E obje 2 ! nsitions at-
tribute, this procedure shall be executed in order to process the captured 1nformat10n and issue an EventNotxﬁcatlon

service request.

After determining the result of the execution of the Event Action (if applicable, see 15.1.4.2.5,) and using the application
association with the client (see 15.1.4.2.6), the EventNotification service request primitive shall be issued. The derivation
of the parameters of the EventNotification service request is specified below.

a) The Event Enrollment Name parameter shall be equal to the value captured from the Event Enrollment Name
attribute of the Event Enrollment object.

b) The Event Condition Name parameter shall be equal to the value captured from the Event Condition Name attribute
of the Event Condition object.
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object.

State attribute was determined.

Enrollment object.

The Ala
Rule at

Service
by the re

these par]

Following sucq
Notification Lq

NOTE

Action result. Iq

15.1.4.3 Progedure For Acknowledgement of Event Notifications

Acknowledgen]

of two forms:

A simple ackn
Event Enrollm

A group ackno
of Event Enro|
provide a notif

Group enrolln
which referen
to which the Y
object. Group

an "acknowledgement" Event\Condition object, where the receipt of an acknowledgement from any membey

is treated as 4
Event Conditi
when triggere
acknowledgen]
group has ack]

The Actiop Result parameter, and the included sub-parameters of Event Action Name, Success'Or Failus

The Severity parameter shall be equal to the value captured from the Severity attribute of the Event Condition object.

The Current State parameter shall be equal to the value captured from the State attribute of the Event Condition
The Transition Time parameter shall be equal to the time captured when the transition of the Event Condition object’s

The Notification Lost parameter shall be equal to the value captured from the Notification Lost attribute of the Event

Acknowledgement Rule parameter shall be equal to the value captured from the Alarm Ackn
ute of the Event Enrollment object.

sponse or Confirmed Service Error, shall be derived from the result of executing'the Event Ag
renced Event Action object, if any. If no Event Action object is referenced bythe Event Enrol
hmeters shall not be included in the EventNotification service request.

tessful completion of an iteration of the Procedure for Invoking an:Event Notification, the
st attribute of the specific Event Enroliment object shall be set to (false.

There is an implied time skew between the time in the notificationcandthe time of the values reporte
hplementations should attempt to minimize this time.

owledgement shall consist of an acknowledgement for a specified transition, within the scoj
ent object.

wledgement shall provide the capability to allow an acknowledgement from any member of a sj
Iment objects to suffice for required acknowledgements from all members of the group, and
fication to all members of the group that acknowledgements have been received.

ents which support group“dcknowledgements shall be represented as multiple Event Enrol
e a transition of a monitored or network-triggered Event Condition object associated with tq
'MD has been applied: This Event Condition object shall be referred to as the "process” Evg
Enrollments shall additionally reference a network-triggered Event Condition object which §

distinct event: An MMS-User acknowledging an Event Notification conveying the transitior
bn object(may optionally specify the name attribute of an acknowledgement Event Condition
|, results in the execution of the Procedure for Event Transition Processing, (see 15.1.4.2) for er
ent Event Condition object, communicating via Event Notifications the fact that one member o
howlédged the transition of the process Event Condition object. Figure 14 shows the relationg

owledgement

e, Confirmed
tion specified
Ilment object,

value of the

! by the Event

ents for Event Notifications initiated during the Procedure for Event Transition Processing shall take one

e of a single

ecified group
shall further

ment objects
e application
nt Condition
hall serve as
of the group
0 of a process
object which,
rollees of the
f the enrolled
hips between

the process Event Condition object, Event Enrollment objects, and the acknowledgement Event Condition o

bject.

When an acknowledgement is received (via the AcknowledgeEventNotification service) for a transition of an Event Con-
dition object, The VMD shall consider the Event Enrollment object for which the acknowledgement was received to be an
"acknowledged" Event Enrollment object, and shall execute the following procedure for the acknowledged Event Enrollment

object.

a)

196

ge (both state and time) has already been received, no action shall be taken.

If the attributes of the acknowledged Event Enrollment object indicate that an acknowledgement for the specified
state chan
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NOTE

Otherwis
Condition
paramete

Transitio
the acknd

Otherwis
object’s T
Sequence

Otherwis
object’s T|
Sequence

If the val
to SIMPL
shall be g

Process Acknowledgement
Event Event
Condition Condition
Object Object
A A A A
Required Notification Optional
cvent
Reference Enrollment Reference
Object
Required Optional
Enroliment
Reference Object Reference
Figure 14 - Relationships Between Process Event Condition Objects, Notification

Event Enroliment Objects and Acknowledgement Event Condition Objects

= This may occur due to the possibility of multiple invocations of the-EventNotification being issued|

b, if the Acknowledged State parameter is not equal to the current value of the State attributd

r is not equal to the current value of the Time Of Last\Transition To Active attribute or the
h To Idle attribute (as applicable to the Acknowledged State) of the Event Condition object 1
wledged Event Enrollment object, then no action shall be taken.

b, if the value of the Acknowledged State parafdeter is ACTIVE, then the acknowledged Even
ime Active Acknowledged attribute shall bé replaced by the current time (date and time of]
Identifier).

b, if the value of the Acknowledged ‘State parameter is IDLE, then the acknowledged Even|
ime Idle Acknowledged attribute.shall be replaced by the current time (date and time of
Identifier).

he of the Alarm Acknowledgement Rule attribute of the acknowledged Event Enrollment objec
E or NONE, and the acknowledged transition corresponds to a required acknowledgement, the
onsidered satisfied.

specified
(see 15.1.

Ifthe Ac\xEmwledgement Egent Condition parameter has been provided, the network-triggered Event Co

If the Ac
Enrollme
the ackng

y the value of this parameter shall be located and triggered. The Procedure for Event Transitid
.2) shall befollowed for the processing of the network-triggered Event Condition object thus

knowledgement Event Condition parameter has been provided, the VMD shall search the I
ht Reference attribute of the specified network-triggered Event Condition object, and (with th
wledged Event Enrollment object) for each object referenced by the list the VMD sghall:

by the VMD.

of the Event

object referenced by the acknowledged Event Enrollmentbject, or if the Time Of Acknowledged Transition

Time Of Last
referenced by

t Enrollment
day or Time

t Enrollment
day or Time

t is not equal
requirement

ndition object
n Processing,
triggered.

ist Of Event
b exception of

1) Replace the value of the Time Active Ackniowledged attributed, or the value of the Time Idle Acknowledged
attribute, as appropriate, using the value and attribute name specified in the foregoing procedure for the ac-
knowledged Event Enrollment object. If the foregoing procedure resulted in no change to either the Time Active
Acknowledged attribute or the Time Idle Acknowledged attribute, then no action is taken.

2) Eliminate any requirements for acknowledgement for notification of the specified transition of the process Event
Condition object which may exist.
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15.2 DefineEventCondition Service

The DefineEventCondition service shall provide a mechanism whereby a client MMS-user may request the creation of an
Event Condition object at a VMD.

15.2.1 Structure

The structure of the component service primitives is shown in Table 68.

Table 68 - DefineEventCondition Service
Parameter Name Req | Ind | Rsp | Cnf | CBB
Argument (COMP)| M | M(=)
Event Condition Name M | M(=)
Class M | M(=)
Priority M | M(=)
Severity M | M(=)
Alarm Summary Reports C |C(=)
Monitored Variable C |C(=)
Evaluation Interval C |C(=)
Result(+) (COMP) S |S(=)
Result(-) S |S(=)
Error Type M | M(=)

15.2.1.1 Argument

This parametey shall convey the parameters of,the DefineEventCondition service request.

15.2.1.1.1 Evgnt Condition Name

The Event Condition Name parameter, of type Object Name, shall contain the name to be assigned to the created Event
Condition objedt. It shall uniquely identify the Event Condition object.

15.2.1.1.2 Class

-

The Class parpmeter, of type EC Class, shall contain the value of the Event Condition object’s Class atfribute. The
semantics and [allowed values for this attribute are defined in 15.1.1.1.

15.2.1.1.3 Priority

The Priority parameter, of type Priority, shall contain the initial value of the Event Condition object’s Priority attribute.
The semantics and range of values for this attribute are defined in 15.1.1.1.

15.2.1.1.4 Severity

The Severity parameter, of type integer, shall contain the value of the Event Condition object’s Severity attribute. The
semantics and range of values for this attribute are described in 15.1.1.1.
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15.2.1.1.5 Alarm Summary Reports

This parameter, of type boolean, shall be omitted for a network-triggered Event Condition object. It shall be specified for
a monitored Event Condition object. When specified, the Alarm Summary Reports parameter shall contain the value of
the Event Condition object’s Alarm Summary Reports attribute. The semantics and allowed values for this attribute are

defined in 15.1.

1.1.

15.2.1.1.6 Monitored Variable

The Monitored Variable parameter, of type Variable Specification, shall be a required parameter for definition o
Event Condition object. It shall be omitted for definition of a network-triggered Event Condition object. Ifisped
specify a Name{d or Unnamed Variable object of abstract boolean type which shall be referenced by the\Eve
object’s Monitoted Variable Reference attribute. The semantics of this attribute are given in 15.1,1.1" The

the Variable S

15.2.1.1.7 Eva

The Evaluation
Condition objec]

determinations

determination 4

detection of sta

This parameter]

make every effi

honour the sery
the service reqy

The actual deci
of time (such a4
local criteria. If
the maximum 4

15.2.1.2 Result(+)

The Result(+) 1
specific parame|

15.2.1.3 Resu

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which

detail in clause

15.2.2 Servicd

cification type can be found in clause 12.5.2.

Juation Interval

Interval parameter, of type integer, shall be a required parameter for definition of a mon
L, otherwise it shall be omitted. It shall specify the maximum acceptable time, in millisecor
of the value of the Event Condition object’s State attribute. The yalue of this parameter shall
t a periodic interval less than or equal to the specified interval\shall be sufficient for reliabl
Le changes. Any integral value between zero and 2**31 - 1, inclusive, may be specified.

shall be provided as guidance to the VMD. Acceptance{ofithis value guarantees only that th
rt to honour the specified value. A VMD which determines itself, through local means, to
ice request due to resource or other limitations shall return a TIME-RESOLUTION error in
est.

kion to determine the value of the Event Condition object’'s State attribute may be based on
a scan cycle), on knowledge about the vahable referenced by the Monitored Variable param
the decision is to be time-based, then a'hon-zero value for the Evaluation Interval parameter
cceptable time between determinations. A zero value shall indicate that any interval shall be¢

arameter shall indicate that the service request succeeded. A successful result shall not sy
Lers.

t(-)

17, shall\provide the reason for failure.

a monitored
ified, it shall
nt Condition
attributes of

tored Event
ds, between
be such that
b and timely

e VMD shall
be unable to
response to

the passage
ter, or other
shall specify

acceptable.

pply service

s defined in

Procedure

If the requested definition is acceptable, a new Event Condition object shall be created and initialized as described below.
This object shall then become part of the state of the application association over which the requested definition was
received, of the VMD, or of a Domain of the VMD, depending on the scope of the Event Condition Name parameter.
Finally, a positive response shall be issued, indicating that the Event Condition object has been created.

The initial value for the attributes of the Event Condition object (as described in 15.1.1.1) are specified below:

a) Event Condition Name - Initialized to equal the value of the Event Condition Name parameter.
b) MMS Deletable - Initialized to the value true.
¢) Event Condition Class - Initialized to equal the value of the Class parameter.
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)

k)

15.3

The purpose|for the DeleteEventCondition service is to allow a client MMS-user to request that a VMD del
MMS defined Event Condition objects.

15.3.

200

1 St:Iture
The structurle of the component, sétvice primitives is shown in Table 69.

State - Initialized to the value DISABLED.
Priority - Initialized to equal the value of the Priority parameter.

Severity - Initialized to equal the value of the Severity parameter.

Additional Detail - This attribute shall only be specified for communication in the abstract syntax of a Companion
Standard. If present, it shall be initialized in accordance with the requirements of the applicable Companion Standard

when the DefineEventCondition service indication was received..

co—-Initialized to-emupty:
Y

Enabled - For a monitored Event Condition object this attribute shall be initialized to the value false.
shall not exist for a network-triggered Event Condition object.

This attribute

bqual the value
vent Condition

Monitored Variable Reference - For a monitored Event Condition object this attribute shall be initialijed to reference

for a network-

al the value of

the Evalluation Interval parameter. This attribute shall not exist fora 'network-triggered Event Condjition object.

Time Of Last Transition To Active - For a monitored Event Condition object this attribute shall be in
value UNDEFINED. This attribute shall not exist for a network«triggered Event Condition object.

itialized to the

Time Of Last Transition To Idle - For a monitored Event'‘Condition object this attribute shall be infitialized to the

value UNDEFINED. This attribute shall not exist for a, network-triggered Event Condition object.

DelefeEventCondition Service

bte one or more

Table 68 - DeleteEventCondition Service

Parameter Name Req | Ind | Rsp | Cnf | CBB
Argument (COMP)| M | M(=)

Scope Of Delete M | M(=)

Event Condition Names C | C(=)

Domain Name C | C(=)
Result(+) (COMP) S |S(=)

Candidates Not Deleted M | M(=)
Result(-) S 18(=)

Error Type M M=)
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16.3.1.1 Argument

This parameter shall convey the parameters of the DeleteEventCondition service request.

15.3.1.1.1 Scope Of Delete

-1: 1990(E)

The Scope Of Delete parameter shall specify the extent of delete to be attempted. This parameter shall contain one of the

following valu

SPECIFIC - S

Names param

AA-SPECIFIC

as candidates

€8:

bter as the only candidates for deletion.

- Shall designate all MMS defined Event Condition objects whose scope is the current applicati
for deletion.

T dos e MMSdefrred-FBvent-Comditior—ob erts—denti fed-by—the—rakre—of-the—B

ent Condition

bn association

DOMAIN - Shall designate all MMS defined Event Condition objects whose scope is the specified Domain ps candidates

for deletion.

VMD - Shall designate all MMS defined Event Condition objects whose scope is VMD,as candidates for d

Only those ca
deleted.

15.3.1.1.2 Eyv

This paramete

identifying an

Otherwise, it §

15.3.1.1.3 Ddmain Name

This parametd

Otherwise, it

are candidates

15.3.1.2 Restilt(+)

The Result(+)
parameter.

ent Condition Names

r, containing a list of one or more Event Condition Name attributes, each of type Object N3
Event Condition object, shall be specified if the value'of the Scope Of Delete parameter is equal
hall be omitted. It shall give the names of the specific candidate Event Condition objects to X

r, of type Identifier, shall be specified\if the value of the Scope Of Delete parameter is equal
hall be omitted. It shall give the.idgme of the Domain for which all MMS defined Event Con
for deletion.

15.3.1.21 C

This parametdr, of typesinteger, shall contain a count of the number of Event Condition objects which were i
scope of Event) Condition objects to be deleted, but which were not deleted due to a non-empty value of the
Enrollment Re¢fererice attribute, or a value of false in the MMS Deletable attribute.

ndidates Not-Deleted

elgtion.
hdidate Event Condition objects having an empty List Of Event. Enrollment Reference attz]bute shall be

me and each
Lo SPECIFIC.
e deleted.

to DOMAIN.
dition objects

parameter shall indicate that the service request succeeded. A successful result shall include{the following

cluded in the
[ist Of Event

15.3.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined in
detail in clause 17, shall provide the reason for failure.
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15.3.2 Service Procedure

If the request is acceptable, for each Event Condition object having an Event Condition Name attribute of the specified
scope, the VMD shall verify that the Event Condition object’s List Of Event Enrollment Reference attribute is empty. If
not empty, or if the MMS Deletable attribute has the value false, the VMD shall count the Event Condition object as a
Candidate Not Deleted, and shall not delete the Event Condition object. Otherwise, the Event Condition object shall be
deleted and its name shall be made available for immediate redefinition. If the deletion occurs as a result of deletion of a
Domain or loss of an application association, and the List Of Event Enrollment Reference attribute contains a reference

WTET U TRTNT TRANTTS sV aa

to an Event Enroliment ObJeCC which specmes the transition ANY-TO- DELETRED, the VMD shall execute the Procedure

for Event Trangtition Processing (566 15.14-2) prior to deleting the Event Condition Object:

Finally, a positive response shall be issued, indicating the count of

deleted due to|a non-empty List Of Event Enrollment Reference attnbute, or a 'valae of F‘
attribute.

NOTE -

the Event Condition objects which were not deleted.

If this count-is not equal to zero, the requesting MMS-user (the client) may use the GetNameList servicp to determine

Event Conditidn objects can also become deleted as a result of the deletion of a Domain/orloss of an application association.
In these cases,[the Event Condition Reference attribute of any Event Enrollment object’ which referred to a deleted Event

Condition objeft shall be set to the value UNDEFINED.

15.4 GetEventConditionAttributes Service

The GetEventQonditionAttributes service shall provide a mechanismwhereby a client MMS-user may obtain the attributes

of an Event Cdndition object at a VMD.

15.4.1 Structure

The structure pf the component service primitives is shown in Table 70.

Table 70 - _GetEventConditionAttributes Service

Parameter Name Req | Ind | Rsp | Cnf | CBB

Argument
Event Condition Name

(COMP)

Z=Z

Result(+)
MMS Deletable
Class
Priority

(COMP)

—
L}
~

Severity

Alarm Summary Reports
Monitored Variable
Evaluation Interval

00031 O0

NN S ]~
W wln nn

Result(-)
Error Type

£
0

0 000ZPZIZIZI»

<
T
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15.4.1.1 Argument

This parameter

15.4.1.1.1

shall convey the parameter of the GetEventConditionAttributes service request.

Event Condition Name

This parameter, of type Object Name, shall contain the name of the Event Condition object for which the attributes are to

be obtained.

15.4.1.2 Resulk(+)

The Result(+) p;
parameters are
15.4.1.2.1

This parameter|
using the Delet4

15.4.1.2.2 Clags

This parameter,

15.4.1.2.3 Prio|

This parameter,

15.4.1.24 Sev

This parameter,

15.4.1.2.5 Alan

For a monitored
object’s Alarm
object.

15.4.1.2.6 Mon

For a monitoreq
the value of thg
attribute, unles

nrameter shall indicate that the service request succeeded. When a positive response isjissued f
supplied.

MMS$ Deletable

of type boolean, shall indicate whether (true) or not (false) the Event(Condition object ma
tEventCondition service.

of type EC Class, shall contain the value of the Event Condition object’s Event Condition Cla

Fity

of type Priority, shall contain the current valuef¢of the Event Condition object’s Priority attri

brity
of type integer, shall contain the value%f the Event Condition object’s Severity attribute.

m Summary Reports

Event Condition object, this parameter, of type boolean, shall contain the value of the Eve
bummary Reports attribute. This parameter shall be omitted for a network-triggered Eve

itored Variable

he following

y be deleted

5s Attribute.

bute.

t Condition
t Condition

| Event Condition object, the Monitored Variable parameter, of type Variable Specification,
key attribute from the object referenced by the Event Condition object’s Monitored Variab
s the value of the Monitored Variable Reference attribute is UNSPECIFIED, in which case t

shall be omitted|
Variable param|

If the object referenced by the Monitored Variable Reference attribute becomes unavailable t.
i 1l be omitted for a network-tri

Condition object.

15.4.1.2.7 Evaluation Interval

hall contain
e Reference
S parameter
e Monitored
ered Event

For a network-triggered Event Condition object, this parameter, of type integer, shall be omitted. If included it shall
contain the value of the Evaluation Interval attribute of the Event Condition object.
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15.4.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined in
detail in clause 17, shall provide the reason for failure.

15.4.2 Service Procedure

The VMD shall locate the Event Condition object identified by the specified Event Condition Name parameter and then
issue a positive response containing the value of the specified attributes

15.5 ReportEventConditionStatus Service

The ReportEventConditionStatus service is provided as the means whereby a client MMS-user may obtaip the status of
an Event Conhdition object from a VMD.

15.5.1 Strugture

The structurg of the component service primitives is shown in Table 71.

Table 71 - ReportEventConditionStdtus' Service
Parameter Name Reg'l Ind | Rsp | Cnf | CBB
Argument (COMBR)| M | M(=)
Event Condition Name M | M(=)

Result(+) (COMP) S |S(=)
Current State M [ M(=)
Number Of Event Enroliments M | M(=)
Enabled C 1C(=)
Time Of Last Transition To Active C |C(=)
Time Of Last Transition To Idle C | C(=)

Result(-) S |S(=)
Error. Type M I M(=)

15.5.1.1 Argument

This paramgter ghall convey the parameter of the ReportEventConditionStatus service request.

15.5.1.1.1 Event Condition Name

This parameter, of type Object Name, shall contain the name of the Event Condition object for which the status report is
requested.

15.5.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. When success is indicated the following
parameters shall be returned in the response primitive.
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15.5.1.2.1 Current State

1: 1990(E)

This parameter, of type EC State, shall contain the current value of the Event Condition object’s State attribute.

15.5.1.2.2 Number Of Event Enroliments

This parameter, of type integer, shall contain the current count of the number of entries in the Event Condition object’s

List Of Event Enrollment Reference attribute.

15.5.1.2.3 Enfabled
This parametgr, of type boolean, shall contain the value of the Enabled attribute of the Event Coadition

object, for a

monitored Evgnt Condition object. If the Event Condition Class attribute contains the value NETWORK-TRIGGERED,

this parametet shall be omitted.
15.5.1.2.4 Time Of Last Transition To Active

UNDEFINED)| this parameter, expressed as a date and time of day or a Time-Sequence Identifier, sha

contain the

For a monitorpd Event Condition object having a Time Of Last Transition To Active attribute with valulnot equal to

current value pf the Time Of Last Transition To Active attribute. Otherwise, this\parameter shall be omitt.

15.5.1.2.5 Time Of Last Transition To Idle

For a monitored Event Condition object having a Time Of Last Transition To Idle attribute with value

not equal to

UNDEFINED/ this parameter, expressed as a date and time of\ddy or a Time Sequence Identifier, shall contain the

current value pf the Time Of Last Transition To Idle attribute. (Otherwise, this parameter shall be omitted.

15.5.1.3 Resylt(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which
detail in clausg¢ 17, shall provide the reason for failure.

15.5.2 Serviclr Procedure

The VMD shall locate the Event Condition object identified by the specified Event Condition Name paramsé

is defined in

ter and then

issue a positive response, containing.the current values for the specified attributes and the current count of gntries in the

List Of Event Enrollment Referenice attribute.

15.6 AlterEyentConditionMonitoring Service

This service is|provided.so that a client may request that the VMD alter any combination of a monitored Ev
object’s Enabld, Priority, Alarm Summary Reports and Evaluation Interval attributes.

bnt Condition

15.6.1 Structure

The structure of the component service primitives is shown in Table 72.

Table 72 - AlterEventConditionMonitoring Service
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Table 72 (Cont.) AlterEventConditionMonitoring Service

Parameter Name Cnf | CBB

s
[0
Q0

Rsp

Argument
Event Condition Name

(COMP)

13
[ —

i

15.6.1.1 Arg

This paramete
Priority, Alarm

16.6.1.1.1 Ev

This paramete

16.6.1.1.2 Enpbled

This paramete
Enabled attrib

If the Enabled

15.6.1.1.3 Pri

If included, th|
attribute. A cH

If this parame
NOTE

I, of type Object Name, shall specify the name ©f the Event Condition object to be altered.

Enabled

Priority

Alarm Summary Reports
Evaluation Interval

occckgz

oo

CEl

Result(+) (COMP)

(@]

~

]
~

Result(-)
Er.r_qr' Type

zn
zw

ment

shall convey the parameters of the AlterEventConditionMonitoring service request. At least o
Summary Reports or Evaluation Interval shall be present.

bnt Condition Name

r, of type boolean and if included, shall specify the desired replacement value for the Event Cond
ute.

parameter is not specified;the Enabled attribute shall not be changed.

Drity

js parameter, of type Priority, shall specify a replacement value for the Event Condition obj
ange in priority'shall take effect immediately. and prior to execution of event transition proce

Ler is omitted, the Priority attribute of the Event Condition object shall not be changed.

Depending on the particular use of priority by an implementation, it is possible that assignment of incx

ne of Enable,

ition object’s

ect’s Priority
ssing.

eased priority
of occurrence.

may result in a y

eriod.during which EventNotification requests primitives are not sequentially ordered with respect to time|

15.6.1.1.4 Alarm Summary Reports

This parameter, of type boolean and if included, shall specify the desired replacement value for the Event Condition object’s
Alarm Summary Reports attribute.

If this parameter is not specified, the value of the attribute shall not be changed.
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15.6.1.1.5 Evaluation Interval

This optional parameter, of type integer, shall, when included, convey a new proposed value for the Evaluation Interval
attribute of the Event Condition object. This parameter shall not be included unless the CEI conformance block is supported

by the VMD.

This parameter, when included, shall be provided as guidance to the VMD. Acceptance of this value shall guarantee only
that the VMD shall make every effort to honour the specified value. A VMD which determines itself, through local means,
to be unable to honour the service request, due to resource or other limitations, shall return a TIME-RESOLUTION error

in response to t

The actual deci

e service reguest
t

sion to determine the value of the Event Condition object’s State attribute may be basedon

the passage

of time (such ag a scan cycle), on knowledge about the variable referenced by the Monitored Variable parameter, or other

local criteria. Iff
the maximum a

15.6.1.2 Resulf+)

The Result(+)
specific paramet

15.6.1.3 Resul
The Result(-) p

detail in clause
15.6.2 Service

The monitored }
changes shall be

After the respor
Event Conditior
and the procedy
15.7 Triggert
This service is
Event Conditioy
16.7.1

The structure o

Structule

the decision is to be time-based, then a non-zero value for the Evaluation Interval parameter
cceptable time between determinations. A zero value shall indicate that any interval shall bg

rameter shall indicate that the service request succeeded. A successful result shall not su
ers.

(=)

brameter shall indicate that the service request failed.~The Error Type parameter, which i
17, shall provide the reason for failure.

Procedure

Hvent Condition object specified by the Event Condition Name parameter shall be located, th
t made and a response primitive specifying success shall be issued.

se is issued, and only if an included\value for the Enabled parameter caused a change in the
object’s Enabled attribute, the value of the Event Condition object’s State attribute shall be
re for event transition processing (15.1.4.2) shall be executed for the indicated transition.

Fvent Service

brovided so that @ ¢lient may request that a VMD trigger an event associated with a netwo
object.

F tHe component service primitives is shown in Table 73.

shall specify
acceptable.

pply service

5 defined in

e requested

value of the
determined

rk-triggered

Table 73

TriggerEvent Service
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Table 73 (Cont.)

TriggerEvent Service

15.7.1.1 Argument

This parame]

15.7.1.1.1 E

This parame
be triggered.

16.7.1.1.2 H

If included, 1
attribute. A

If this paran
NOTE

may result in §

15.7.1.2 Repult(+)

The Result(+
specific para

15.7.1.3 Repult(-)

The Result(-
detail in clay

Parameter Name Req | Ind | Rsp | Cnf | CBB
Argument (COMP)| M | M(=

Event Condition Name M | M(=)

Priority U |U(=
Result(+) (COMP) S |[S(=)
Result(-) S [S(=)

Error Type M | M(=)

ter shall convey the parameters of the TriggerEvent service request.

vent Condition Name

e, of type Object Name, shall specify the name of the network-triggered Event Condition obj

riority

his parameter, of type Priority, shall contaim™& replacement value for the Event Condition d
hange in priority shall take effect immediately, and prior to execution of event transition prg

eter is omitted, the Priority of the Event Condition object shall not be changed.

Depending on the particular use of.priority by an implementation, it is possible that assignment of ij
 period during which EventNotification requests primitives are not sequentially ordered with respect to ti

) parameter shall jndicate that the service request succeeded. A successful result shall not
meters.

parameter shall indicate that the service request failed. The Error Type parameter, whic
se/17,8hall provide the reason for failure.

bct which shall

bject’s Priority
cessing.

hcreased priority
me of occurrence.

supply service

h is defined in

15.7.2 Serv

ice Procedure

The network-triggered Event Condition object specified by the Event Condition Name parameter shall be located, the
requested priority change shall be made (if applicable) and a response primitive specifying success shall be issued.

After the response is issued, the procedure for event transition processing (15.1.4.2) shall be executed for the specified
Event Condition object.
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15.8 DefineEventAction Service

The DefineEventAction service is provided as a mechanism whereby a client MMS-user may request the creation of an
Event Action object at a VMD.

15.8.1 Structure

The structure of the component service primitives is shown in Table 74.

Table 74 - DefineEventAction Service

=)
o

Parameter Name Req Rsp | Cnf | CBB

Argument (COMP)| M | M(=)

Event Action Name M | M(=)

List Of Modifier U JU(=)

Confirmed Service Request (COMP) M | M(=)

Result(+) (COMP) S| S(=)

Result(-) S |S8(=)
Error Type M | M(=)

15.8.1.1 Argument

This parametg¢r shall convey the parameters of the DéfineEventAction service request.

15.8.1.1.1 EVent Action Name

This parameter, of type Object Name, shall contain the value to be assigned to the Event Action Name aftribute of the
Event Action pbject created for the new event action. It shall uniquely identify the Event Action object.

15.8.1.1.2 List Of Modifier
This parametgr shall contain\the modifiers, if any, which apply for each execution of this event action, (see(5.4).

NOTE - This list does not apply to the execution of the DefineEventAction service.

15.8.1.1.3 C(rnfirmed Service Request

This parameter shall contain a valid argument augmented by Companion Standard parameters, as specified by the Argu-
ment parameter of the request and indication primitives of a confirmed service. The responder role for this service shall
have been included in the list of supported services negotiated by the VMD, through the use of the Initiate service, when
the current Application Association was established.

15.8.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall not supply service
specific parameters.
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15.8.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined in

detail in clause 17, shall provide the reason for failure.

15.8.2 Service Procedure

If the Event Action object’s definition is acceptable, an Event Action object shall be created and initialized as indicated
below, and then a positive response shall be issued, indicating that the Event Action object has been created.

The initial values for the attributes of the newly created Event Action object are as follows:
Event Action IName - Initialized to the value of the Event Action Name parameter.

MMS Deletable - Initialized to the value true.

List Of Modifier - Initialized to the value of the List Of Modifier parameter, if present. Otherwise initialized
Confirmed Senvice Request - Initialized to the value of the Confirmed Service Request/parameter.

List Of Event [Enrollment Reference - Initialized to empty.

15.9 DeleteEventAction Service

The purpose fpr the DeleteEventAction service is to allow a client MMS-user to request that a VMD delets
Event Action ¢bjects.

15.9.1 Structure

The structure [of the component service primitives is shown in Table 75.

Table 75 (~ DeleteEventAction Service

Parameter/Name Req | Ind | Rsp | Cnf | CBB

Argument (COMP)
Scope Of Delete
Event Action Names
Domain Name

oozzZ
ooz
0

—~ -

Result(+) (COMP)

@
L

Candidates Not Deleted M(=)

Result(-)
Error Type

S(
M(

zon (zo
n

Il
e

16.9.1.1 Argument

This parameter shall convey the parameters of the DeleteEventAction service request.
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15.9.1.1.1 Scope Of Delete

The Scope Of Delete parameter shall specify the extent of delete to be attempted. This parameter shall contain one of the
following values:

SPECIFIC - Shall designate the MMS defined Event Action objects identified by the value of the Event Action Names
parameter as candidates for deletion.

AA-SPECIFIC - Shall designate all MMS defined Event Action objects whose scope is the current application association
as candidates for deletion.

DOMAIN - Shqll designate all MMS defined Event Action objects whose scope is the specified Domain as ¢andidates for
deletion.

VMD - Shall d¢signate all MMS defined Event Action objects whose scope is VMD as candidates for. deletior].
Only those candidate Event Action objects having a value of true for the MMS Deletable attribute and algo having an
empty List Of Event Enrollment Reference attribute shall be deleted.

15.9.1.1.2 Evgnt Action Names

This parametet, containing one or more Event Action Names each of type Object Name and each identinyng an Event
Action object, shall be specified if the value of the Scope Of Delete parametér 18 equal SPECIFIC. Otherwide, it shall be
omitted. It sha|l give the names of the specific candidate Event Action objeéts to be deleted.

15.9.1.1.3 Dormain Name

This parametey, of type Identifier, shall be specified if the valué&'ef the Scope Of Delete parameter is equal to DOMAIN.
Otherwise, it shall be omitted. It shall give the name of the Démain within which all MMS defined Event Action objects
shall be designated as candidates for deletion.

15.9.1.2 Resujt(+)
The Result(+) garameter shall indicate that the service request succeeded. A successful result shall contain the following
parameter.

15.6.1.2.1 Carjdidates Not Deleted

This parameter, of type integer, shall contain a count of the number of Event Action objects which satisfied the scope
requirements of the Scope Of Deléte parameter, but were not deleted because of a non-empty value of the Ifist Of Event
Enrollment Reflerence attribute, or a value of false for the MMS Deletable attribute. A deletion of some of th¢se (Domain-
specific, or AA-Bpecific) objeets is still possible as a result of deletion of a Domain or loss of an application agsociation.

15.9.1.3 Resujt(-)
The Result(-) garameter shall indicate that the service request failed. e Erro ich fis defined in

detail in clause 17, shall provide the reason for failure.

15.9.2 Service Procedure

If the request is acceptable, for each Event Action object having an Event Action Name attribute of the specified scope,
the responding VMD shall verify that the Event Action object’s List Of Event Enrollment Reference attribute is empty.
If not empty, or if the value of the MMS Deletable attribute is false, the VMD shall count the Event Action object as a
Candidate Not Deleted, and shall not delete the Event Action object. Otherwise, the Event Action object shall be deleted
and its name shall be made available for immediate redefinition.
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Finally, a positive response shall be issued, indicating the count of candidate Event Action objects which were not deleted
due to a non-empty value of the List of Event Enrollment Reference attribute, or a value of FALSE in the MMS Deletable

attribute.

NOTE - If this count is not equal to zero, the requesting MMS-user (the client) may use the GetNameList service to determine
the Event Action objects which were not deleted. Event Action objects can also become deleted as a result of the deletion of a Domain or
loss of an application association. In these cases, the value of the Event Action Reference attribute of any Event Enrollment object which

referred to a deleted Event Action object is set to UNDEFINED.

15.10 Get

The GetEvenfActionAttributes service shall provide a mechanism whereby a client MMS-user may (obtain

the values of attributes of an Event Action object at the VMD.

15.10.1 Strugture

The structure| of the component service primitives is shown in Table 76.

Resuit(+) (COMP)
MMS Deletable

List Of Modifier

Confirmed Service Request)(COMP)

Result(-)
Error Type

S ZIZTIZO0

~
]
~

_~==
W uon
—_———

Z0 ZTZZO
n

,.\
1
~

Table 76 - GetEventActionAttributes Service
Parameter Name Req | ind”| Rsp | Cnf | CBB
Argument (COMP) | -M* | M(=)
Event Action Name M | M(=)

15.10.1.1 Argument

This parametpr shall convey the parameters of the GetEventActionAttributes service request.

15.10.1.1.1 Event-Action Name

This parameter, of type Object Name, shall contain the value of the Event Action Name attribute of the

from a VMD

object for which the attributes are requested.

15.10.1.2 Result(+)

Event Action

The Result(+) parameter shall indicate that the service request succeeded. The parameters of the Result(+) response

primitive are described below.
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This parameter, of type boolean, shall indicate whether (true) or not (false) this Event Action object may be deleted using
the DeleteEventAction service.

16.10.1.2.2 List Of Modifier

This parameter shall contain the value of the Event Action object’s List Of Modifier attribute. If no modifiers are specified
for the event action, then an empty list shall be returned.

156.10.1.2.3 CLnﬁrmed Service Request

This paramete]
Companion Stz

ndard parameters.

15.10.1.3 Result(-)

The Result(-) j
detail in clausq
15.10.2 Servis
The responding

parameter and

15.11 Repor

The ReportEve|
currently speci
15.11.1

The structure

arameter shall indicate that the service request failed. The Error Type parameter, which
17, shall provide the reason for failure.

te Procedure

MMS-user shall locate the Event Action object identified'by the value of the specified Event
then issue a positive response containing the values of the specified attributes.
tEventActionStatus Service

htActionStatus service may be used to obtain a count of the number of Event Enrollment obje
fying an Event Action object.

Structure

f the component primitives is'shown in Table 77.

Table 77

ReportEventActionStatus Service

Parameter Name Req | Ind | Rsp | Cnf | CBB

Argument
Event Action Name

(COMP)

Z==Z
00

—_——

- shall contain the value of the Event Action object’s Confirmed Service Request attribute as ajugmented by

is defined in

Action Name

ts which are

~

Result(+) (COMP)
Number Of Event Enroliments

I»m

Result(-)
Error Type

~

I Zon
Zwm
il

213


https://iecnorm.com/api/?name=cca883d3816e5cff2b8e9dd531877f46

ISO/IEC 9506-1: 1990(E)

15.11.1.1 Argument

This parameter shall convey the parameter of the ReportEventActionStatus service request.

15.11.1.1.1

Event Action Name

This parameter, of type Object Name, shall contain the value of the Event Action Name attribute of the Event Action
object for which status is desired.

15.11.1.2 Result(+)

This paramete
the response p

15.11.1.2.1 N

This paramete
action object’s

15.11.1.3 Regult(-)

The Result(-)
detail in claus

15.11.2 Serv

The respondin|
and then issu
Reference attr

15.12 DefineEventEnroliment Service

The DefineEv
the requesting
Processing (se
object. The D
The DefineEv¢

15.12.1 Strue

The structure

214

r shall indicate successful execution of the service procedure. The following parameter shall &
rimitive when success in indicated.

umber Of Event Enroliments

r, of type integer, shall contain the current count of Event Enrollment references contained
List of Event Enrollment Reference attribute.

parameter shall indicate that the service request failed. The)Error Type parameter, which
e 17, shall provide the reason for failure.

ce Procedure

g MMS-user shall locate the Event Action objectddentified by the value of the Event Action Naj
b a positive response containing the count of\entries in the Event Action object’s List of Even
ibute.

intEnrollment service is providéd as a means of allowing a client MMS-user to request tha

client, or another, "third\party" client, to the list of users for which the Procedure for Eve
b 15.1.4.2) shall be executed as a result of a specified transition or set of transitions of an Ev
fineEventEnrollment service shall cause the creation of a notification Event Enrollment obje
ntEnrollment service shall not be used to create a modifier Event Enrollment object.

bture

of the component service primitives is shown in Table 78.

e included in

in the Event

is defined in

ne parameter
t Enrollment

a VMD add
nt Transition

bnt Condition
ct at a VMD.

Table 78 DefineEventEnroliment Service
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Table 78 (Cont.) - DefineEventEnroliment Service

Parameter Name Req | Ind | Rsp | Cnf CBB

Argument (COMP)

Event Enroliment Name
E.'. + O :AE:E ' Nama

LU

Event Condition Transitions

Alarm Acknowledgement Rule
Event Action Name

Client Application
Acknowledgement Event Condition

TPY
AKEC

ccczzgzzg
133333 331
1

RO

~ e — —

Result(+) (COMP)

@
0

Result(-)
Error Type
Object Not Defined

ozn ®
ozo
300

15.12.1.1 Argument

This parameter] shall convey the parameters of the DefineEventEnrollment service request.

15.12.1.1.1 Evient Enroliment Name

This parametey,

which shall be
Enrollment obj

ome the value of the Event Enrollment ‘Name attribute. This name must be unique amo
bcts with identical scope. (VMD-specificiDomain-specific or AA-Specific.)

15.12.1.1.2 EMent Condition Name

This parametet, of type Object Name, shall\contain the name of an existing Event Condition object for wh

Enrollment sh
the abstract sy

11 be defined. The specified Event Condition object shall have been defined in the same abstr

15.12.1.1.3 EVent ConditionTransitions

The Event Con

for which invodation of.thé EventNotification service is requested. The allowed values for this parameter ar|

15.1.3.1.

15.12.1.1.4 Al

of type Object Name, shall contain the name to be used to reference the Event Enrollment object, and

hg all Event

ch an Event
hct syntax as

tax of the application association over which the DefineEventEnrollment service request has been received.

Hition Trarsitions parameter, of type Transitions, shall specify the set of transitions of the Event Condition

e specified in

armT Ackrowledgement Rute

The Alarm Acknowledgement Rule parameter, of type Alarm Ack Rule, shall specify the value of the Event Enroliment
object’s Alarm Acknowledgement Rule attribute. The semantics and allowed values for this parameter are given in 15.1.3.1.

15.12.1.1.5 Event Action Name

This optional parameter, of type Object Name, shall specify the value of the Event Action Name attribute of an existing
Event Action object representing an action which shall be executed when the specified transition of the specified Event
Condition occurs. The result of this execution shall be included in EventNotification requests initiated as a result of this
Event Enrollment. The specified Event Action object shall have been defined in the same abstract syntax as the abstract
syntax of the application association over which the DefineEventEnrollment service request was received. If omitted, the
Event Enrollment object shall specify notification of event occurrence only.

215


https://iecnorm.com/api/?name=cca883d3816e5cff2b8e9dd531877f46

ISO/IEC 9506-1: 1990(E)

15.12.1.1.6 Client Application

The semantics and value of this parameter, of type Application Reference, are as specified in 15.1.3.1. When included, it
shall specify a client application, which may be the requester or a third-party application, to be enrolled on a permanent
basis.

This parameter shall be specified when requesting creation of an Event Enrollment object with the value of the Duration
attribute equal to PERMANENT, (permanent Event Enrollment object.) It shall be omitted when requesting creation of an
Event Enrollment object with the value of the Duration attribute equal to CURRENT, (current Event Enrollment object.)
This parameter shall not be specified unless the TPY conformance block i

15.12.1.1.7 Acknowledgement Event Condition

This optiona] parameter, of type Object Name, shall, when present, specify the value of the"Event C¢ndition Name
attribute of a network-triggered Event Condition object which shall serve as an acknowledgement Event C¢ndition object.
This parameter shall only be present if the AKEC conformance block is supported by the VMD.

15.12.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A(suecessful result shall rethrn no service
specific parampeters.

15.12.1.3 Result(-)

The Result(-] parameter shall indicate that the service request fdiled. The Error Type parameter, which is defined in
detail in clause 17, shall provide the reason for failure.

Object Not Dpfined, of type Object Name, shall be presént when an access error pertains to the non-existenge of the Event
Condition object specified by the Event Condition Nanie parameter, or the Acknowledgement Event Condition parameter, or
the Event Acfion object specified by the Event Action Name parameter. It shall provide the name of the obj¢ct determined
to be not defined at the VMD. This parameter-shall not be present when the failure of this service is hot due to the

a) Verify that no Event Enrollment object exists with the same name as the Event Enrollment Name pafameter;
b)  Verify the existence of an Event Condition object with the same name as the Event Condition Name parameter;

c¢) Verify the existence of an Event Action object with the same name as the Event Action Name paramdter, if present;
and

d) Verify the existence of an Event Condition object with the same name as the Acknowledgement Event Condition
parameter, if present.

If an Event Condition object or an Event Action object do not exist, then the responding MMS-user shall issue a Define
Event Enrollment service response primitive with the Result(-) parameter with the Error Class of ACCESS, Error Code
of OBJECT-NON-EXISTENT, and Object Not Defined parameter containing the value of the name which did not exist.

A notification Event Enrollment object for the requesting MMS-user (or the user specified by the Client Application
parameter, if specified) shall be created, using the value of the Event Enrollment Name parameter for the value of the
Event Enrollment Name attribute of the resultant Event Enrollment object. A reference to this Event Enrollment object
shall then be placed in the List Of Event Enrollment Reference attribute for the specified Event Condition object and the
Event Action object, if specified. If the Acknowledgement Event Condition parameter has been provided, the VMD shall
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create a reference to the resultant Event Enrollment object in the List Of Event Enrollment Reference attribute of the
specified network-triggered Event Condition object. Finally a positive response shall be issued.

The attributes of the notification Event Enrollment object shall be initialized as follows.

Event Enrollment Name - Initialized to the value provided in the Event Enrollment Name parameter.
MMS Deletable - Initialized to the value true.
Enrollment Class - Initialized to the value NOTIFICATION.

Event Condition Reference - Initialized to reference the Event Condition object identified by the valué of the Event
Conditior} Name parameter.

Event Condition Transitions - Initialized to the value of the Event Condition Transitions pararheter.

Applicatipn Association Local Tag - The abstract syntax component of this attribute is initialized to identify locally
the abstract syntax in use on the application association over which the DefineEventEnfoliment servick request was
received. [The value of the application association local identifier component of this attribute shall be dependent on
the presence or absence of the Client Application parameter. The following rules ghall be in effect to determine the
value of the application association local identifier component of this attribute;

1) If the Client Application parameter has been omitted from the service request, thus specifying a ¢urrent Event
Enrqliment object, this component shall be initialized to a value identifying locally the applicatidn association
over|which the DefineEventEnrollment request has been received.

2) Ifthe Client Application parameter has been included with the service request and the client to be dnrolled is the
sam¢ as the MMS-user initiating the DefineEventEnrollment'service request, this component shall|be initialized
to a palue identifying locally the application association over which the DefineEventEnrollment reqjiest has been

recejved.

3) If thL Client Application parameter has been includéd, and the client to be enrolled is not the MMS-user sub-
mitting the DefineEventEnrollment service request, the client to be enrolled is defined as a "third party." If an
applfcation association exists with the third party client application to be enrolled which uses the same abstract
syntax as the application association over which the DefineEventEnrollment service request was Feceived, this
component shall be initialized to a value.identifying locally the existing application association.

4) If the Client Application parameter‘has been included, and the client to be enrolled is not the MMS-user sub-
mitting the DefineEventEnrollment’ service request, the client to be enrolled is defined as a "tHird party." If
an application association does-not exist with the third party client application to be enrolled which uses the
sam¢ abstract syntax as the.application association over which the DefineEventEnrollment servic¢ request was
received, this component-shall be initialized to the value UNDEFINED.

When thq Client Application parameter is included, it shall specify a client application, which may pe either the
requester|(rules 1 and2)\or a third party application (rules 3 and 4); see, for example, clause 15.12.1.1|6

Notificatipn Lost -(Initialized to the value false.

Event Action Reference - If the Event Action Name parameter was present in the service request, this attribute
shall be ifitidlized to reference the Event Action object identified by the value of the Event Action Nanje parameter.

Otherwisé—it-shall beinitializedto-thevalve UNSPECSHF I FD———————————————————————— |

Acknowledgement Event Condition Reference - Initialized to reference the network-triggered Event Condition object
specified by the value of the Acknowledgement Event Condition parameter. Otherwise, it shall be initialized to the
value UNSPECIFIED.

Duration - If the Client Application parameter was specified, this attribute shall be initialized to the value PERMA-
NENT, indicating a permanent Event Enrollment object. Otherwise, it shall be initialized to the value CURRENT,
indicating a current Event Enrollment object.

Client Application - Initialized to the value of the Client Application parameter, if specified. Otherwise this attribute
shall be initialized to identify the client application for the current application association.
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)  Alarm Acknowledgement Rule - This attribute is not applicable for an Event Enrollment object referencing a network-
triggered Event Condition object. For an Event Enrollment object referencing a monitored Event condition object this
attribute shall be initialized to equal the value of the Alarm Acknowledgement Rule parameter.

m) Time Active Acknowledged - This attribute is not applicable for an Event Enrollment object referencing a network-
triggered Event Condition object. For an Event Enrollment object referencing a monitored Event Condition object
this attribute shall be initialized to the value UNDEFINED.

n) Time Idle Acknowledged - This attribute is not applicable for an Event Enrollment object referencing a network-
triggered Event Condition object. For an Event Enrollment object referencing a monitored Event Condition object
this attripute shall be initialized to the value UNDEFINED.

o) State - The major state, included in the State attribute of the Event Enrollment object, shall beinitialized to equal
the valud of the State attribute of the Event Condition object referenced by the Event Enrollment.object. If the value
of the Alhrm Acknowledgement Rule parameter is not equal to NONE and the value of the major stape is ACTIVE
or IDLE, [the minor state, included in the State attribute of the Event Enrollment object,(Ehall be inifialized to the
value ACKED; otherwise there shall be no minor state.

15.13 DeleteEventEnrollment Service
The DeleteEvéntEnrollment service is provided as the means whereby a client MMS-user may request that p VMD delete
one or more nétification Event Enrollment objects. The DeleteEventEnrollment.sérvice shall not be used to delete modifier
Event Enrollment objects.

15.13.1 Strugture

The structure|of the component service primitives is shown in‘Table 79.

Table 79 - DeleteEventEnroliment Service

Parameter Name Req| Ind | Rsp | ind | CBB
Argument (COMP)| M M(=)

Scope (Of)Delete M M(=)

List of Event Enroliment Names S S(=)

Event Condition Name S S(=)

Event Action Name S | S(=)
Result(+) (COMP) S S(=)

Candidates Not Deleted M | M(=)
Result(-) S S(=)

Error Tyyc M ML )

15.13.1.1 Argument

This parameter shall convey the parameters of the DeleteEventEnrollment service request.
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16.13.1.1.1 Scope Of Delete

The Scope Of Delete parameter shall specify the extent of delete which is requested. It shall contain one of the following
values.

EC - Shall designate as candidates for deletion Event Enrollment chiects which:

a) are referenced in the List of Event Enrollment Reference attribute of the Event Condition object specified by the
value of the Event Condition Name parameter, and

b)  specify the requesting MMS-User in the Client Application attribute

EA - Shall designate as candidates for deletion Event Enroliment objects which:

a) are referenced by the List of Event Enrollment Reference attribute of the Event Action object,specified by the value
of the Event Action Name parameter, and

b)  specify the requesting MMS-User in the Client Application attribute.

SPECIFIC - Shall designate as candidates for deletion of the specific Event Enrollment objects listed in the Liist Of Event
Enroliment Names parameter.

15.13.1.1.2 Lidt of Event Enroliment Names

When the Scopq Of Delete parameter specifies the value SPECIFIC, this parameter shall be included. Otherise, it shall
be omitted. When included, this parameter shall specify a list of one orymore Event Enrollment Name attribites of Event
Enrollment objdcts which shall be designated as candidates for deletion:

15.13.1.1.3 Event Condition Name

When the Scopq Of Delete parameter specifies the value EC, this parameter, of type Object Name, shall be ihcluded and
shall specify the value of the Event Condition Name attribute of the Event Condition object from which enr¢llments are
to be identified ps candidates for deletion. Otherwise;this parameter shall be omitted.

15.13.1.1.4 Event Action Name

When the Scopq Of Delete parameter spe¢ifies the value EA, this parameter, of type Object Name, shall be ihcluded and
shall specify th¢ value of the Event Action Name attribute of the Event Action object from which enrollmerts are to be
identified for defetion. Otherwise, this\parameter shall be omitted.

16.13.1.2 Resylt(+)

The Result(+) pgrameter shallindicate that the service request succeeded and that the deletion process has beeh completed.
A successful result shall'not supply service specific parameters.

15.13.1.2.1 Capdidates Not Deleted

This parameter, of type integer, shall contain a count of the number of Event Enrollment objects which were included
in the scope of Event Enrollment objects to be deleted, but which were not deleted due to a value of false in the MMS
Deletable attribute. A deletion of those objects is still possible as a result of deletion of a Domain or loss of an application
association.

16.13.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed and that none of the requested enrollments has been
deleted. The Error Type parameter, which is defined in clause 17, shall provide the reason for failure.
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15.13.2 Service Procedure

The specific procedure is dependent upon the value of the Scope Of Delete parameter. An Event Enrollment object having
a value of MODIFIER for the Enrollment Class attribute shall not be deleted with the DeleteEventEnrollment service.

15.13.2.1 Scope Of Delete Equal To EC

When the value of the Scope Of Delete parameter is equal to EC, the VMD shall verify the existence of the specified
Event Condition object. Then for each Event Enrollment object referenced in the Event Condition object’s List Of Event
Enrollment Réference attribute, and which:

a) specifies fhe requesting client MMS-user in the value of the Client Application attribute, and
b) has the value true in the MMS Deletable attribute
the VMD shall execute the procedure for Event Enrollment Deletion, (See 15.13.2.4.) Finally,-a positive fesponse shall

be issued, indjcating the count of candidate Event Enrollment objects which were not deleted due to the presence of the

value false in|the MMS Deletable attribute.

15.13.2.2 Sc|

When the valy
Action object.
Reference att

ppe Of Delete Equal To EA

becified Event
it Enrollment

he of the Scope Of Delete parameter is equal to EA, the VMD shall-verify the existence of the s
Then for each Event Enrollment object referenced in the Event Action object’s List Of Eves
[ibute and which:

a)

b)

specifies|the requesting client MMS-user in the value of the Client Application attribute, and

has the Value true in the MMS Deletable attribute

the VMD shalll execute the procedure for Event Enrollment Deletion, (See 15.13.2.4.) Finally, a positive
be issued, indicating the count of candidate Event Enrellment objects which were not deleted due to the p
value false in|the MMS Deletable attribute.

response shall
resence of the

15.13.2.3 Sdope Of Delete Equal To SPECIFIC

When the va
the specified

ue of the Scope Of Delete parameter is equal to SPECIFIC, the VMD shall verify the existq
Event Enrollment objects.~Then, if ali specified Event Enrollment objects exist, for each o

nce of each of
the specified
shall execute

Event Enrolljnent objects for whichithé value of the MMS Deletable attribute is equal to true, the VMDD
the procedurg for Event Enrollmént Deletion, (See 15.13.2.4.) Finally. a positive response shall be issued,
count of candidate Event Enrdllniént objects which were not deleted due to the presence of the value FALS
Deletable attyibute.

indicating the
E in the MMS

15.13.2.4 Procedure for Event Enroliment Deletion

When an Event’Entfollment object has been identified for deletion, the VMD shall remove references to the Event En-
rollment objdct-from the List Of Event Enrollment Reference attribute of the Event Condition object and| (if applicable)
the Event Action object referenced by the Event Enrollment object. Any invoked event notifications speciiying the Event
Enrollment object shall also be deleted, if possible.

If an Event Enrollment object having the value PERMANENT for the Duration attribute is deleted, and if the VMD was
the Calling MMS-user on the application association being used to convey event notifications for the enrollment, then, as
a local decision, the VMD may issue the Conclude service on that application association.

This procedure shall also be executed for deletion of Event Enrollment objects which result from deletion of a Domain or
loss of an application association.
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15.14 GetEventEnrolimentAttributes Service

The GetEventEnrollmentAttributes service is provided as a means whereby a client may request that a VMD return the
values of descriptive attributes of an Event Enrollment object or a list of Event Enrollment objects which satisfy a specified
set of criteria.

15.14.1 Structure
The structure qf the component service primitives is shown in Table 80

Table 80 - GetEventEnrolimentAttributes Service

Parameter Name Req Ind Rsp Cnf CBB

Argument (COMP)
Scope Of Request

List of Event Enroliment Names

Client Application

Event Condition Name

Event Action Name

Continue After

coooozZzZ
/RN

(COMP)
Result(+)
List Of Event Enroliment
Event Enrollment Name
Event Condition Name
Event Action Name
Client Application
MMS Deletable
Enroliment Class
Duration
Invoke ID
Remaining Acceptable Delay
Acknowledgement EventCondition
Additional Detail
More Follows

OO000OZZCOZZZY

AKEC

o
(9}
o
<
)

O
zo z20000zzCco0zZZO

<
g

Result(-)
Error Type

3%
T

156.14.1.1 Argpment

This parameter shall convey the parameters of the GetEventEnrollmentAttributes service request.

15.14.1.1.1 Scope Of Request

This parameter shall indicate the scope of Event Enrollment objects to be included in the request. It may specify one of
four values:

SPECIFIC - Shall specify that values of the attributes for a list of Event Enrollment objects, specified in the value of the
Event Enrollment Names parameter, is requested.

CLIENT - Shall specify that values of the attributes for a list of all Event Enrollment objects for which the specified client
is enrolled (see Client Application, below) is requested.
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EC - Shall specify that values of the attributes for all Event Enrollment objects referenced by the value of the List Of Event
Enrollment Reference attribute of the specified Event Condition object (see Event Condition Name, below) is requested.

EA - Shall specify that values of the attributes of all Event Enrollment objects referenced by the value of the List Of Event
Enrollment Reference attribute of the specified Event Action object (see Event Action Name, below) is requested.

If this is a request to continue a previously issued request for which the Result(+) parameter of the confirm primitive
specified the value of the More Follows parameter equal to true, then this parameter value shall be same as specified in

the original request.

15.14.1.1.2 |

If this is a reg
objects, this g
objects for wh
parameter sh

If this is a reg
specified the
the original r

15.14.1.1.3 (

The meaning

If the Scope
for which the

If the Scope
the result to
specified Eve
omitted, all H
be included ix

If this is a rd
specified the
the original r

15.14.1.14 |

If the Scope (
the Event Co|
be determine

ist of Event Enroliment Names

arameter shall contain a list of values for the Event Enrollment Name attributes of the Eve
ich the attributes are desired. If the value of the Scope Of Request parameter, is'other than S
1] not be included.

quest to continue a previously issued request for which the Result(+) parameter of the con:
balue of the More Follows parameter equal to true, then this parameter/value shall be same
bquest.

Client Application
bf this parameter, of type Application Reference, is deperidérit on the value of the Scope Of Requ

f Request parameter specifies the value CLIENT, this parameter shall indicate the specific cli¢
request is made. If omitted, then the client for the/current application association shall be in

Df Request parameter specifies the values EC; EA or SPECIFIC, this parameter may be inc
bnly those Event Enrollment objects referenced by the List Of Event Enrollment Reference a
ht Condition object or Event Action object (as applicable) and for which the specified client

vent Enrollment objects of the applicable List Of Event Enrollment Reference attribute or af
b the result without regard to their elient.

quest to continue a previously’issued request for which the Result(+) parameter of the con
value of the More Follows ‘parameter equal to true, then this parameter value shall be same
pquest.

Event Condition Name

Df Request parameter specifies the value EC, this parameter, of type Object Name, shall contai
ndition Name attribute of the Event Condition object from which the list of Event Enrolimen
.

Otherwise, tH

quest to return values of the attributes of a specific Event Enrollment object or list of Event Enrollment

ht Enrollment
PECIFIC, this

irm primitive
hs specified in

bst parameter.

nt application
iplied.

luded to limit
tribute of the
s enrolled. If
tributes shall

irm primitive

hs specified in

n the value of
t objects shall

is ‘parameter shall be omitted.

15.14.1.1.5 Event Action Name

If the Scope Of Request parameter specifies the value EA, this parameter, of type Object Name, shall contain the value
of the Event Action Name attribute of the Event Action object for which the list of Event Enrollment objects shall be
determined. Otherwise this parameter shall be omitted.

If this is a request to continue a previously issued request for which the Result(+) parameter of the confirm primitive
specified the value of the More Follows parameter equal to true, then this parameter shall be the same as specified in the
original request.
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15.14.1.1.6 Continue After

If this is a request to continue a previously issued request for which the Result(+) parameter of the confirm primitive
specified the value of the More Follows parameter equal to true, then this parameter shall be specified. Otherwise, it
shall be omitted. If specified, this parameter shall contain the value of the Event Enrollment Name parameter, of type
Object Name, from the last entry in the List Of Event Enrollment parameter taken from the confirm primitive for which

continuation is

15.14.1.2 Re

desired.

witie)
7

The Result(+) j
parameters.

15.14.1.2.1

The List Of Ev|
Event Enrollm
parameters:

15.14.1.2.1.1

This paramete
attribute.

15.14.1.2.1.2

This paramete
Condition obje
referenced Eve
application ass

15.14.1.2.1.3

This paramete]
object referencs
case this paraj
deletion of a D
included. If th
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15.14.1.2.1.4

This parametes

List Of Event Enroliment

arameter shall indicate that the service request succeeded. A successful result shall include

ent Enrollment parameter shall contain a list composed of listings of descriptive attributes of]
ent objects satisfying the criteria of the request primitive. Each entry in the list shall contain

Event Enroliment Name

, of type Object Name, shall contain the value of the Event(Enrollment object’s Event Enro

Event Condition Name

F, of type Object Name, shall contain the valug of the Event Condition Name attribute fro
t referenced by the Event Condition Referénce attribute of the indicated Event Enrollment
ht Condition object has become unavailable, for example, as a result of deletion of a Domain
bciation, this parameter shall have the.vdlue UNDEFINED.

Event Action Name

, of type Object Name, shall contain the value of the Event Action Name attribute from the
d by the Event Enrollment6bject’s Event Action Reference attribute, unless it is UNSPECIF]]

the following

Zero or more
the following

Iment Name

m the Event
bbject. If the
or loss of an

Event Action
ED, in which

meter shall be omitted\\ If the Event Action object has become unavailable, for example, gs a result of

main or loss of an @pplication association, this parameter shall have the value UNDEFINED
b Enrollment Cldss) attribute of the Event Enrollment object does not contain the value NOT
shall be omitted.

Client Application

, of type Application Reference, shall contain the value of the Event Enrollment object’s Clien

and shall be
'TFICATION,

it Application

attribute, unle

ks it"specifies the requesting client, in which case this parameter shall be omitted. If the Enrg

llment Class

attribute of the Event Enrollment object does not contain the value NOTIFICATION, this parameter shall be omitted.

15.14.1.2.1.5 MMS Deletable

This parameter, of type boolean, shall indicate whether (true) or not (false) the Event Enrollment object may be deleted
using the DeleteEventEnrollment service.
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156.14.1.2.1.6

Enroliment Class

This parameter, of type EE-Class, shall contain the value of the Event Enrollment object’s Enrollment Class attribute.

apr 14.1.2.4.7
19. ek lod

Duration

This parameter, of type EE Duration, shall contain the value of the Event Enrollment object’s Duration attribute. If the
Enrollment Class attribute of the Event Enrollment object does not contain the value NOTIFICATION, this parameter
shall be omitted.

16.14.1.2.1.8

This paramet

object for a r]:diﬁer enrollment.
If the Enrollfnent Class attribute does not contain the value MODIFIER, this parameter-shall be omitted.
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Enrollment o

If the Enroliment Class attribute does not contain the value MODIFIER, this parameter shall be omitted.
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If the AKEC
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Otherwise th
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this paramet|

Invoke ID
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parameter, of type Object Name, shall contain,"When present, the value of the Acknowled

ference attribute, unless the value is equal toe INSPECIFIED, in which case this parameter sh

conformance block is not supported by the, VMD, this parameter shall be omitted.
Additional Detail

Ler shall contain the current value’of the Event Enrollment object’s Additional Detail attrib
is parameter shall be omitted." The type of this parameter, if present, shall be defined in|

ter is present, then the.abstract syntax of this instance of communication shall be the same

he Enrollment Class attribute of the Event Enroliment object does not contain the value N(
er shall be omitted.

16.14.1.2.2

This parame
requested E
information.

ore Follows

r{ of type boolean, shall have the value true if this response does not contaln attnbute values

bnt Enrollment

te of the Event

bject unless the value of this attribute is equal to FOREVER, in\which case this parameter shall be omitted.

gement Event
all be omitted.

hte, if present.
a Companion

hs the abstract

Event Enrollment(object’s definition. If that abstract syntax is not available, then this parameter shall be

TIFICATION,

from all of the

nt Enrollment objects, and a conti
Otherwise, it shall be false.

15.14.1.3 Result(-)

ent enrollment

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined in
detail in clause 17, shall provide the reason for failure.
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15.14.2 Service Procedure

The service procedure varies depending upon the value of the Scope Of Request parameter. In each of the service procedures
(specified below) the number of Event Enrollment objects which may be returned in the List Of Event Enrollment parameter
may be limited by local restrictions. If the response does not contain all of the requested Event Enrollment objects the
More Follows parameter shall be set to the value true in the response primitive. Otherwise, the value of the More Follows
parameter shall be false.

15.14.2.1

Procedure for Scope of Request Equal to SPECIFIC
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156.14.2.2 Pr

When the Sco
objects for re
attribute and

The search sk

Unless t]
shall be
objects.
the requ

a)

Within 4
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by VMD
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After parameter, bdsed on the collating sequence.

ocedure for Scope Of Request Equal to EC

pe Of Requést parameter has the value EC, the VMD shall search the specified Event Conditi
ollment Reference attribute and return a list containing only those Event Enrollment objects
nt Application (if specified) or all Event Enrollment objects (Client Application not specified)

Event Enroll

bpe of Request parameter has the value SPECIFIC, the VMD shall locate the specified Eve

pe Of Request parameter has the value CLIENT, the responding MMS-User shall search all E;

return a list containing the values of the required attributes of these Event Enrollment objeq

AA-specific Event Condition objects shall not be searched if the Client Application parameter
pst.

given name scope, Event Condition objects shall.be searched in increasing order, based of
of the International Reference Version of ISO 646. For Domain-specific Event Condition objec

ven Event Condition object, all AA-specific Event Enrollment objects, if any, shall be searched

yuest contains the Continue After parameter, the search shall begin with the first Event Enx

hrollment Name attribute value logically greater than the Event Enrollment Name value p

nt Enrollment

Fent Condition
nt Application
ts.

pecified:

bbjects, if any,
bent Condition
is included in

n the collating
s, the Domain

first, followed
hin each name
nal Reference

ollment object
pct) having an
rovided in the

bn object’s List
specifying the

d International

Reference Version of ISO 646 If the request contalns the Contlnue After parameter the search shall begm with the
first Event Enrollment object (referenced in the List Of Event Enrollment Reference attribute of the specified Event
Condition object) having an Event Enrollment Name attribute value logically greater than the Event Enrollment Name
value provided in the Continue After parameter, based on the collating sequence.
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15.14.2.4 Procedure for Scope Of Request Equal to EA

When the Scope Of Request parameter has the value EA, the VMD shall search the specified Event Action object’s List Of
Event Enrollment Reference attribute and return a list containing only those Event Enrollment objects which, in the value
of the Client Application attribute, specify the indicated client application (if specified) or all Event Enrollment objects
(Client Application parameter not specified).

Event Enrollment objects shall be returned in increasing order of the Event Enrollment Name attribute, based on the
collating sequence of the International Reference Version of ISO 646. If the request contains the Continue After parameter,
the search shall begin with the first Event Enrollment object (referenced in the List Of Event Enrollment Reference
attribute of the specified Event Condition object) having an Event Enrollment Name attribute value logically greater than
the Event Entollment Name value provided in the Continue After parameter, based on the collating seguernjce.

15.15 RepdrtEventEnrolimentStatus Service
The ReportEventEnrollmentStatus service is provided as the means whereby a client MMS<user may obtair} the status of
a single notififation Event Enrollment object from a VMD.

15.15.1 Strugture

The structure|of the component service primitives is shown in Table 81.

Table 81 - ReportEventEnrolimentStatus Service
Parameter Name Req | Ind | Rsp | Cnf | CBB
Argument (COMP)| M | M(=)
Event Enroliment Name M | M(=)

Result(+) (COMP)
Event Condition Transijtions
Notification Lost
Duration
Alarm Acknowledgement Rule
Current State

P e T
wlow o
~— T ~——

Z0 ZTOZZZO
Z0W ZTOZZZO
1

Result(~)
Error, Type

=
L}
-~

15.15.1.1 Argument
This parameter shall convey the parameter of the ReportEventLnrolmentStatus Bervice request.

15.15.1.1.1 Event Enroliment Name

This parameter, of type Object Name, shall contain the value of the Event Enrollment Name attribute of the Event
Enrollment object for which the ReportEventEnrollmentStatus service is requested.
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The Result(+) parameter shall indicate that the service request succeeded. When success is indicated the following
parameters are returned in the response primitive.

15.15.1.2.1

Event Condition Transitions

This parameter, of type Transitions, shall contain the current value of the Event Enrollment object’s Event Condition
Transitions attribute.

15.15.1.2.2 NLtification Lost
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15.15.1.2.5 Current State

This paramete
Enrollment obj
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, of type EE-State, shall report the value of the Réportable component of the State attribute
ect.
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te Procedure
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ect’s attributes. Otherwise, a Result(-) shall be issued.

ventEnroliment Service

LEnrollment service is provided as a means of allowing a client MMS-user to request that a
e Event Condition Transitions attribute, or the value of the Alarm Acknowledgement Rule

lost attribute.

ibute.

, of type Alarm Ack Rule, shall contain the current value of the"Event Enrollment object’s Alarm Acknowl-

of the Event

is defined in

r MMS-user shall loecate the specified notification Event Enroliment object. If the object if successfully

beified Event

VMD replace
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ture

The structure of the component service primitives is shown in Table 82.

Table 82 AlterEventEnroliment Service

ed to alter a
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15.16.1.1 A
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Table 82 (Cont.) AlterEventEnroliment Service

Parameter Name Req | Ind | Rsp | Cnf | CBB
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Fgument

ter shall convey the parameters of the AlterEventEnrollmentservice request.

Event Enroliment Name

ter, of type Object Name, shall contain the value of\the Event Enrollment Name attribute of

Event Condition Transitions

bndition Transitions parameter, of type Transitions, shall specify the set of transitions of the E
hich invocation of the EventNotifieation service is requested. The allowed values for this
5.1.3.1.

Alarm Acknowledgement Rule

\cknowledgement Rule parameter, of type Alarm Ack Rule, shall specify the value of the Evg

r shall.be omitted if the referenced Event Condition object is a network-triggered event con

arameter, or the Event Condition Transitions parameter, or both, shall be specified.

he notification

vent Condition
[parameter are

nt Enrollment

1Acknowledgement Rule attribute. The semantics and allowed values for this parameter are given in 15.1.3.1.

Hition.

15.16.1.2 R

esult(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall supply the following
additional parameters.

15.16.1.2.1

Current State

This parameter, of type EE State, shall contain the current value of the Reportable component of the State attribute of
the Event Enrollment object following execution of the Service Procedure. If the Event Condition object from which the
value of this attribute shall be determined has become unavailable, for example through deletion of a Domain or loss of
an application association, the value of this parameter shall be set to UNDEFINED.
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15.16.1.2.2 Transition Time

-1: 1990(E)

This parameter shall contain the time (date and time of day or Time Sequence Identifier) at which the transition to
the current Event Enrollment object state was detected. If the execution of the AlterEventEnrollment service procedure
resulted in alteration of the Reportable component of the Event Enrollment object’s State attribute, this value shall
reflect the time at which the value of the Reportable component of the State attribute was altered. If execution of the
AlterEventEnrollment service procedure did not result in a change to the Reportable component of the State attribute,
the value of the Transition Time parameter shall be equal to the value of the Time of Last Transition To Idle attribute of
the referenced Event Condition or the value of the Time Of Last Transition To Active attribute of the referenced Event

Condition obje
an application

ct, whichever is later. If the referenced Event Condition object has become unavailable, through the loss of

association or deletion of a Domain, the value of this parameter shall be UNDEFINED.

15.16.1.3 Result(-)

The Result(-)

detail in claus

15.16.2 Se

The VMD sh

attribute, or

Condition Tra
response. The

attribute of th|

NOTE

new value for A

the minor state
not been receiv

Acknowledgeme]

If the specifie
"replacement”

Enrollment ol
State paramet

a) If the va

object’s S

(There is

1)
is
2)

3) Oth

If the val
Enrollme
minor sts

If th

barameter shall indicate that the service request failed. The Error Type parameter, which
b 17, shall provide the reason for failure.

rva];':e Procedure

he value of its Alarm Acknowledgement Rule attribute, or both,/with the values specified
hsitions and Alarm Acknowledgement Rule parameters, respectively. Then the VMD shall is

e referenced Event Condition object is UNDEFINED.

larm Acknowledgement Rule) for an EventNotificatiori; ‘specifying the ACTIVE state, has not been rece
NO-ACK-I should indicate that a required acknowlédgement for an EventNotification, specifying the I
nt Rule has been received. Minor states are degeribed in 15.1.3.1.

then the minor state of the Event Enrollment object may be altered. Changes to the minor sta
er. The minor state of an Eveft Enrollment object shall be determined as follows:

no minor state).

te of the/Event Enrollment object shall be determined as follows.

e majorstate is ACTIVE and the value of the Event Enrollment object’s Time Active Acknowle
EFINED, the minor state shall be NO-ACK-A.

1 locate the specified Event Enrollment object and replace the value of its Event Conditio

In the following discussion, the minor state NO-ACK-Ashould indicate that a required acknowledgen

Ld. The minor state ACKED should indicate that any acknowledgement required by the current valu

| value of the Alarm Acknowledgement Rule parameter is not equal to the value of this atty

ject shall be recorded in the State”attribute of the Event Enrollment object, and reported i1

ue of the Alarm Acknowledgement Rule parameter is equal to NONE, the value of the Ever
tate attribute shall be the same as the value of the State attribute of the referenced Event Cos

ue of the Alarm Ac¢knowledgement Rule parameter is equal to SIMPLE, then the major stats
nt object shallibe equal to the value of the State attribute of the referenced Event Condition o

is defined in

n Transitions
in the Event
fue a positive

value of the Current State parameter shall be UNDEFINED if the value of the Monitored Varigble Reference

hent (given the
ved. Likewise,
DLE state, has
e of the Alarm

ibute prior to
te of an Event
h the Current

it Enrollment
hdition object.

of the Event
bject, and the

iged attribute

Otherwise, if the major state is ACTIVE, the minor state shall be AUKED.

erwise, there shall be no minor state.

If the value of the Alarm Acknowledgement Rule attribute of the Event Enrollment object is equal to ACK-ACTIVE,

then the major state of the Event Enrollment object shall be equal to the value of the State attribute of the referenced
Event Condition object, and the minor state of the Event Enrollment object shall be determined as follows.

1)

attribute is UNDEFINED, the minor state shall be NO-ACK-A.

2)
3)

Otherwise, if the major state is ACTIVE or IDLE, the minor state shall be ACKED.

Otherwise, there shall be no minor state.

If the major state is ACTIVE or IDLE, and the value of the Event Enrollment object’s Time Active Acknowledged
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d) If the Alarm Acknowledgement Rule is equal to ACK-ALL, then the major state of the Event Enrollment object is
equal to the value of the State attribute of the referenced Event Condition object, and the minor state of the Event
Enrollment object shall be determined as follows.

1)  If the major state is ACTIVE or IDLE, and the value of the Event Enrollment object’s Time Active Acknowledged
attribute is UNDEFINED, the minor state shall be NO-ACK-A.

2) Otherwise, if the major state is IDLE, and the value of the Event Enrollment object’s Time Idle Acknowledged
attribute is UNDEFINED, the minor state shall be NO-ACK-L.

3) Otherwise, the minor state shall be ACKED.

15.17 EventNotification Service

The EventNotification service is provided as a means whereby a VMD may notify an enrolled client of the octurrence of a
state transitiof associated with an Event Condition object. The EventNotification service is an‘unconfirmed|service.

15.17.1 Structure

The structure pf the component service primitives is shown in Table 83.

Table 83 - EventNotification Service

Parameter Name

D
)
QO
5
a

Rsp | Cnf | CBB

Argument (COMP)
Event Enroliment Name
Event Condition Name
Severity
Current State
Transition Time
Notification Lost
Alarm Acknowledgement Rule
Action Result
Event Action Name
Success Or_Faillure
Confirmed (Service Response (COMP)
Confirméd Service Error

—~— el AR A=

—_~=

won

nNnITITOOZIZIOZIZIZILZ
NnNITZTOOZIZIOZIZLL

—~—

15.17.1.1 A:Iument

This paramet¢r-ghall convey the parameters of the EventNotification service.

15.17.1.1.1 Event Enroliment Name

This parameter, of type Object Name, shall contain the value of the Event Enrollment Name attribute of the Event
Enrollment object for which this notification is invoked.
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15.17.1.1.2 Event Condition Name

This parameter, of type Object Name, shall contain the value of the Event Condition Name attribute from the Event
Condition object referenced by the Event Condition Reference attribute of the Event Enrollment object for which this
EventNotification is invoked.

15.17.1.1.3 Severity

This parameter, of type integer, shall contain the value of the Severity attribute from the Event Condition object referenced

by the Event

156.17.1.14 (

This paramete
ing, of the Eve

If the EventN

object, this pal

become unava

16.171.15 T

This parametsd

object transiti

15.17.1.16 N

This parametq

the time of th

specified for pr

due to resourc
if true, shall b)

15.17.1.1.7 A

This parameter, of type Alarm Ack Rule, shall be included for EventNotification service requests resulting fj

Enrollment object referencing an Event’ Condition object which has a value for the Event Condition Clasfs attribute of

MONITORED

This parametsq
ment object.

15.17.1.1.8 A

This paramete

reference an

ondition Reference attribute ot the Kvent Enroliment object.

urrent State

ptification is being sent as a result of the transition ANY-TO-DELETED of the’referenced Ev

lable, for example, as a result of deletion of a Domain or loss of an application association.

ansition Time
r shall contain the time (date and time of day or Time Sequence Identifier) at which the Ev
n was detected.

ptification Lost

e Event Condition object’s transition. If true'it shall indicate that one or more EventNotificd
evious Event Condition object transitions associated with this Event Enrollment object have n
 limitations in the issuing system. Following successful completion of an event notification, tH
e set to the value false.

arm Acknowledgement Rule

It shall contain thevalue of the Event Enrollment object’s Alarm Acknowledgement Rule at

r shall be omitted for EventNotification service requests resulting from a network-triggered

ction-Result

rshdll be included for EventNotification service requests resulting from Event Enrollment
(vent Action object. Utherwise, 1t shall be omitted. 1f included, it shall contain the result o

r, of type EC State, shall contain the current value of the State attribute, following event tran;s
nt Condition object referenced by the Event Condition Reference attribute of the Event Enro

ameter shall be omitted. This parameter shall also be omitted if the referenced Event Condit

ition process-
liment object.
ent Condition
lon object has

ent Condition

r, of type boolean, shall contain the value of the Event Enrollment object’s Notification Lost attribute at

tion requests
t been issued
is parameter,

rom an Event
tribute.

Event Enroll-

objects which
f execution of

the service request specified by the Confirmed Service Request attribute of the Event Action object. If the Event Action
object has become unavailable, for example as a result of deletion of a Domain or loss of an application association, this
parameter shall not be included. This parameter shall also not be included if the EventNotification is being sent as a result
of the transition ANY-TO-DELETED of the referenced Event Condition object. The component parameters are specified

as follows.
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15.17.1.1.8.1

Event Action Name

This parameter, of type Object Name, shall contain the value of the Event Action Name attribute from the Event Action
object referenced by the Event Action Reference attribute in the Event Enrollment object.

15.17.1.1.8.2

Success Or Failure

This boolean parameter shall indicate whether the execution of the confirmed service specified in the Event Action object’s
Confirmed Service Request attribute succeeded (true) or failed (false).

16.17.1.1.8.3

This paramet
sulting from
Event Action

15.17.1.1.8.4

This paramet
service. It sh|

15.17.2 Sen

There is no 1|
and value of
an Acknowl
requirement

NOTE
an EventNotifi
criteria for dec;

Confirmed Service Response

ler shall contain the value of the Result(+) parameter augmented by Companion Standard
Lhe successful execution of the confirmed service specified in the Confirmed Service’ Request
object. It shall be present if the Success Or Failure parameter is true. Otherwise it shall be

Confirmed Service Error

er shall contain the value of the Result(-) parameter resulting from-the'failure in execution of
k1l be present if the Success Or Failure parameter is false. Otheriwise it shall be omitted.

yice Procedure

psponse or confirm service primitive for the EventNotification service. However, depending o
e Alarm Acknowledgement Rule parameter, the recéiver of the service indication may be expe

e}EeEventNotiﬁcation service at some point following-receipt of an EventNotification indication.

on the VMD for invocation of this service are §pecified in 15.1.4.

The VMD, due to failure to receive a requiréd acknowledgement or other local reason, may, at its dj
Cation (in a new service invocation) for any Event Enrollment object which is awaiting a required acknow
lding to repeat an EventNotification shall-be ‘determined as a local matter.

15.18 AcknowledgeEventNotification(Service

The Acknowl

its user (usug

This service s
the Current

This service

bdgeEventNotification service is provided as the means whereby a client MMS-user may notify
lly a human operator)‘has acknowledged an EventNotification received from the VMD.

hall be used to acknowledge EventNotification service indications containing the ACTIVE or
tate parametetr.and containing a value for the Alarm Acknowledgement Rule parameter not e

ay optiondlly be used to notify other clients enrolled for notifications of identical transition

Condition object, and\receiving identical EventNotification service indications, through the use of an Ack
Event Conditjon abjeet. This object, which shall be a network-triggered Event Condition object, shall be trig
the use of the optional Acknowledgement Event Condition parameter.

i

rameters, re-
bute of the
bmitted.

the confirmed

h the presence
cted to initiate
The minimum

scretion, repeat
ledgement. The

the VMD that

IDLE value in
jual to NONE.

s of an Event
nowledgement
gered through

15.18.1 Structure

The structure of the component service primitives is shown in Table 84.
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Table 84 (Cont.) - AcknowledgeEventNotification Service

Parameter Name Req | Ind | Rsp | Cnf | CBB

Argument (COMP)
Event Enroliment Name
Arknnwlndgad State

Time Of Acknowledged Transition

ozgzz
OKE=x

Acknowledgement Event Condition (=) AKEC
Result(+) (COMP) S S(=)
Result(-) S S(=)

Error Type M | M(=)

16.18.1.1 Arghment

This paramete} shall convey the parameters of the AcknowledgeEventNotification service request.

15.18.1.1.1 EVent Enroliment Name
This parametef, of type Object Name, shall be equal in value to the Event Enrollment Name parameter of he EventNo-
tification whicH is being acknowledged.
15.18.1.1.2 Agknowledged State

This parametet, of type EC State, shall be equal in valde to the Current State parameter of the EventNotification which
is being acknowledged.

15.18.1.1.3 Time Of Acknowledged Transition
This parametef, expressed as a date apd-time of day or Time Sequence Identifier, shall be equal to the [value of the
Transition Timp parameter of the EvéntNotification which is being acknowledged.
15.18.1.1.4 Adgknowledgement'Event Condition

This optional parameter ghall be the name of the network-triggered Event Condition object which shall fserve as the
acknowledgemgnt Event Condition. This parameter shall be included only if the AKEC conformance block [is supported
by the VMD.

15.18.1.2 Reslitl+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not supply service
specific parameters.

15.18.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined in
detail in clause 17, shall provide the reason for failure.
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15.18.2 Service Procedure

The VMD shall locate the Event Enroliment object identified by the value of the Event Enrollment Name parameter.
The Procedure For Acknowledgement of Event Notifications (see 15.1.4.3) shall then be executed. If the Acknowledgement
Event Condition parameter has been provided, the VMD shall locate the network-triggered Event Condition object specified
by the value of this parameter and trigger it. The procedure For Event Transition Processing (15.1.4.2) shall be executed
in response to the triggering of this object. Finally, the VMD shall issue a response primitive specifying success.

15.19 GetAlarmSummary Service

The GetAlarmSummary service is provided as the means whereby a client MMS-user may request summar} information
from the VMI] about the current status of monitored Event Condition objects and related attributesof their referenced

notification Eyent Enrollment objects.

15.19.1 Strugture

The structure fof the component service primitives is shown in Table 85.

Table 85 - GetAlarmSummary Service

Plarameter Name

D
)
0
5
Q.

Cnf

CBB

Afgument
Enroliments Only
Active Alarms Only

Severity Filter
Most Severe
Least Severe

Continue After

py

psult(+)

Event Condition.Na
Severity

Current State
Additional Detail

Time JOf Last Trans
More-Follows

RE;M(—)
rraor Tyne

(COMP),

Acknowledgement Filter

(COMP)

List Of Alarm Summary

me

Unacknowledged State

Time \Of-Last Transition To Active

ition To Idle

czzTTIIX
133333333

=z0
0]

QOQ=s====
OO0

z» googzgzzzm
z
00

Q
®]
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15.19.1.1 Argument

This parameter shall convey the parameters of the GetAlarmSummary service request.
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15.19.1.1.1 Enroliments Only

This parameter, of type boolean, shall provide a means of restricting the set of Event Condition objects which are to be
summarized. When true, the summary shall include only those monitored Event Condition objects which contain (in the
List of Event Enrollment Reference attribute) a reference to one or more notification Event Enrollment objects which
specify (in the value of the Client Application attribute) the GetAlarmSummary service client.

15.19.1.1.2 Active Alarms Only

This parameter)
marized. When

ACTIVE shall Y

true, only those monitored Event Condition objects which have the value of the State attrb
e included. When false, monitored Event Condition objects shall be summarized without r

value of the State attribute.

15.19.1.1.3 Ac

This parameter,
objects which ay

NOTE
state NO-ACK-I o
minor state ACKH

NOT-ACKED -
Condition object
knowledged eve

ACKED - Shall
objects for whicl
enrollments.

knowledgement Filter

of type integer, shall provide a means of restricting the Event Condition objects and Event
e to be summarized. It may take any of three values:

n the following discussions, an unacknowledged event enrollment is a notification Event Enrollment objec]
Fin the minor state NO-ACK-A, and an acknowledged event enrollment, is‘a notification Event Enrollmen
D. A notification Event Enrollment object without a minor state is not included in either of these catego

Bhall request that the GetAlarmSummary response shall\¢ontain only reports for those moni
s for which the List of Event Enrollment Reference attribute contains a reference to at lea
ht enrollment.

request that the GetAlarmSummary response _contain only reports for those monitored Eve
h all references contained in the List of Event\Enrollment Reference attribute are to acknow

ALL - Shall request that the GetAlarmSummary response contain monitored Event Condition objects witho

the acknowledg

15.18.1.1.4 Sey
This parameter,

objects having s
Most Severe an

15.19.1.1.56 Co

bment status of any referenced notification Event Enrollment objects.

yerity Filter

containing two integers, is provided as a means of restricting the summary to monitored Eve
pecific severity. Onlythose Event Condition objects for which the value of the Severity attribut]
| Least Severe, inclusive, shall be summarized.

htinue After

This parameter
of true in the

hall be'ineluded if requesting continuation of a partially completed alarm summary, as indicats
ore (Follows parameter in the most recently received GetAlarmSummary confirm primitive,

this parameter ghall be omitted.

e to be sum-
ute equal to
egard to the

Enrollment

t in the minor
L object in the
ries.

tored Event
t one unac-

;Lt Condition

dged event

ut regard to

ht Condition
e is between

td by a value
Otherwise,

This parameter shall contain the Event Condition Name parameter, of type Object Name, shall be equal in value to the
Event Condition Name parameter of the last Alarm Summary entry in the List Of Alarm Summary parameter of the
GetAlarmSummary confirm service primitive for which continuation is requested.

15.19.1.2 Result(+)

The Result(+) parameter shall indicate that the requested service has succeeded. When success is indicated the following
parameters may also be included.
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15.19.1.2.1

List Of Alarm Summary

This parameter shall contain a list of zero or more Alarm Summary parameters, each providing the summary of a single
monitored Event Condition object satisfying the criteria of the GetAlarmSummary service indication.

15.19.1.2.1.1

Event Condition Name

This parameter, of type Object Name, shall contain the value of the Event Condition Name attribute from the monitored
Event Condition object.

15.19.1.2.1.2

This parame

15.19.1.2.1.3

This paramet

15.19.1.2.14

This paramet
for which at |
parameter sl

Severity

Current State

Unacknowledged State

lall contain one of the following values:

NONE - shall indicate that no acknowledgements are outstanding®

ACTIVE - sh
ing.

IDLE - shall
BOTH - shal

one acknowle

15.19.1.2.1.5

Inclusion (or
Event Condit
this paramet]

156.19.1.2.1.6

This paramet

Last Transit]

dgement of the most recent transition to the IDLE state are outstanding.

Additional Detall

er shall be omitted.

Time Of Last Transition To Active

er, expressed as a date and time of day or Time Sequence Identifier, shall contain the value
on/To Active attribute of the monitored Event Condition object, unless it has value UNDEFI

case this parpmeter shall be omitted.

15.19.1.2.1.7

er, of type integer, shall contain the value of the monitored Event Condition object’s Severity

er, of type integer, shall contain a value indicating the state or,states of the monitored Event O
east one referenced notification Event Enrollment object has mot received a required acknowle

h1l indicate that at least one acknowledgement of'thé most recent transition to the ACTIVE sta

indicate that at least one acknowledgement of the most recent transition to the IDLE state i3

not) of this parametertgshall be as specified in the Companion Standard regulating creation of
ion object. If the abstract syntax defined in ISO/IEC 9506-2, clause 19, was in effect for that

attribute.

er, of type EC State, shall contain the current value of the monitored Event Condition object’s $tate attribute.

ondition object
dgement. This

te is outstand-

outstanding.

indicate that at least one acknowledgement of the most recent transition to the ACTIVE state and at least

the monitored
creation, then

of the Time Of
NED, in which

Time Of Last Transition To Idle

This parameter, expressed as a date and time of day or Time Sequence Identifier, shall contain the value of the Time Of
Last Transition To Idle attribute of the monitored Event Condition object, unless it has value UNDEFINED, in which case
this parameter shall be omitted.
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15.19.1.2.2 More Follows
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The More Follows parameter, of type boolean, shall be equal to true if this response does not contain all of the alarm
summaries requested and a continuation request shall be issued to obtain the additional summaries. Otherwise, it shall

be false.

15.19.1.3 Result(-)

The Result(-) parameter shall

detail in clau

15.19.2 Serv|

The respondi
Class attribu
Condition objé
Alarm Summ
Follows paran]

If the request
object logically
the collating s

The search sh3

All AA-sp
first, foll
Condition]
Within a
collating
objects, tl

a)

The number o
may be limiteg
parameter shg

15.20 GetA

ary parameter (constructed from monitored Event Condition objects foind in this search)

indicate that the service request failed. The Error Type parameter, which

ce Procedure

g MMS-user shall search all monitored Event Condition objects for which the valué of the Ev
is MONITORED and for which the value of the Alarm Summary Reports ‘attribute is tr]
cts which satisfy the specified filter criteria and shall return a positive response containin|

eter.

contains the Continue After parameter, the search shall begin with the first monitored Ev¢
greater than the monitored Event Condition object specified by -the value of this parameter|
pquence specified below.

11 provide a well-defined ordering among monitored Evefit Condition objects. The following ords

ecific monitored Event Condition objects (of the requesting application association), if any, sha
wed by VMD-specific monitored Event Condition)objects, followed by Domain-specific mor]
objects.

given name scope, monitored Event Condition objects shall be searched in increasing order,
sequence of the International Reference Version of ISO 646. For Domain-specific monitored Ev
ne Domain name shall be the major seéarch key and the Domain-specific identifier shall be mis

f monitored Event Condition objects which may be summarized in the List of Alarm Summa

by local restrictions. If the reSponse does not contain all of the request alarm summaries, the
11 be set to the value true Otherwise, the More Follows parameter shall be set to the value fj

armEnrolimentSummary Service

is defined in

ent Condition
ne, for Event
g the List Of

nd the More

tnt Condition

according to

r is specified:

1 be searched
itored Event

based on the
bnt Condition
hor.

ry parameter
More Follows
hlse.

The GetAlarmfEnrollmentSummary service is provided as the means whereby a client MMS-user may requlest summary

information fr

of their refereficed monitored Event Condition objects.

15.20.1 Strud

bm the VMD)about the current alarm status of notification Event Enrollment objects and relat

ture

led attributes

The structure

of the component service primitives is shown in Table 86.

Table 86

GetAlarmEnrolimentSummary Service
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Table 86 (Cont.) -

GetAlarmEnrolimentSummary Service

Parameter Name

Req Ind Rsp Cnf

CBB

Argument
Enroliments Only

(COMP)
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Continue After

Result(+)
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Event Enroliment Name

Client Application

Severity

Current State

Additional Detail

Notification Lost

Alarm Acknowledgement Rule
Enroliment State

Time Of Last Transition To Active
Time Active Acknowledged

Time Of Last Transition To Idie
Time Idle Acknowledged

More Follows

ps)

psult(-)
Error Type

3
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15.20.1.1 Argument

This paramet4

15.20.1.1.1 Bnroliments Only

This parame

be summariz

15.20.1.1.2

ctive Alarms Only

br shall convey the parameters of the GetAlarmEnrollmentSummary service request.

r, of type boolear; shall provide a means of restricting the set of Event Enrollment objects ¥
summarized. [When true,only those notification Event Enrollment objects for which the value of the Clie;
attribute specifies the requesting MMS-user shall be summarized. When false, notification Event Enrollmen
without Tegard to the value of the Client Application attribute.

vhich shall be
it Application
t objects shall

This parameter, of type boolean, shall provide a means of restricting the notification Event Enrollment objects which
shall be summarized. When true, only those notification Event Enrollment objects for which the value of the Major State
component of the State attribute is equal to ACTIVE shall be included. When false, notification Event Enrollment objects
shall be summarized without regard to the major state.
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This parameter, of type integer, shall provide a means of restricting the Event Enrollment objects which shall be summa-
rized. It may take any of three values:

NOTE

In the following discussions, an unacknowledged event enrollment is a notification Event Enrollment object in the minor
state NO-ACK-I or in the minor state NO-ACK-A, and an acknowledged event enrollment is a notification Event Enrollment object in the
minor state ACKED. Event enrollments which do not have a minor state shall not be included in either of these categories.

NOT-ACKED - Shall request that the GetAlarmEnrollmentSummary response contain only reports for unacknowledged

event enrollme

ACKED - Shal

enrollments.

ALL - Shall req
Event Enrollmd

15.20.1.14 Sq

This parametey
rollment object
referencing Evd
inclusive, shall

15.20.1.1.5 Cqg

This parameter]
summary, as in
mentSummary
contain the val
response primit

15.20.1.2 Res
The Result(+)

parameters shs

LS.

| request that the GetAlarmEnrollmentSummary response contain only reports for acknow

uest that the returned alarm enrollment summary contain reports of event enrollments for al
bnt objects without regard to major or minor states.

verity Filter

, containing two integers, is provided as a means of restricting the\summary to notificatio

ledged event

1 notification

n Event En-

5 referencing Event Condition objects having specific severity. Only notification Event Enrollment objects

nt Condition objects for which the value of the Severity attribute is between Most Severe and 1
be summarized.

ntinue After

of type Object Name, shall be included if requestinig continuation of a partially completed alarr
dicated by a value of true in the More Follow§/parameter in the most recently received GetJ
confirm primitive. Otherwise, this parameter shall be omitted. When included, this par
ue of the last Event Enrollment Name parameter included in the List Of Alarm Enrollme
live preceding this request.

Lit(+)

arameter shall indicate that,the requested service has succeeded. When success is indicated
11 also be included.

15.20.1.2.1 List Of Alarm Enroliment Summary

This parameter
a single notificq

15.20.1.2.1.1

This parameter-e
Event Enrollmen

shall contairta\list of zero or more Alarm Enrollment Summary parameters, each providing thg
tion EventEnrollment object satisfying the criteria of the GetAlarmEnrollmentSummary servi

Event Enroliment Name

Least Severe,

n enrollment
AlarmEnroll-
hmeter shall
nt Summary

the following

summary of
re indication.

)

t object.

15.20.1.2.1.2 Client Application

the notification

This parameter, of type Application Reference, shall contain the value of the notification Event Enrollment object’s Client
Application attribute, unless it specifies the requesting client, in which case this parameter shall be omitted.
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15.20.1.2.1.3 Severity

This parameter, of type integer, shall contain the value of the Severity attribute of the notification Event Enrollment
object’s referenced Event Condition object.

15.20.1.2.1.4 Current State

This parameter, of type EC State, shall contain the value of the State attribute of the notification Event Enrollment object’s
referenced Event Condition object. ]

15.20.1.2.1.§ Additional Detalil

Inclusion (oY

not) of this parameter shall be as specified in the Companion Standard regulating ¢reation of|the notification

Event Enrollment object’s referenced Event Condition object. If the abstract syntax defined inthis part of ISO/IEC 9506

was in effect

15.20.1.2.1.6

for that creation, then this parameter shall be omitted.

Notification Lost

This boolean parameter shall contain the value of the notification Event Enrollient object’s Notification Lost attribute.

15.20.1.2.1.7

This param
Acknowledg|

This param
cation Even
not equal to

Alarm Acknowledgement Rule

bment Rule attribute.

ALL.

15.20.1.2.1.8 Time Of Last Transition To Active

This param
Last Transif
it has value

UNDEFINED, in which case.this parameter shall be omitted.

15.20.1.2.19 Time Active Acknowledged

This paramd
Event Enro

Iment object’s Time Active Acknowledged attribute, unless it has value UNDEFINED, in

parameter ghall be omitted.

15.20.1.2.1.1

0 _Time Of Last Transition To Idle

bter, of type Alarm Ack Rule, shall contain the value/of the notification Event Enrollment] object’s Alarm

bter, of type EE-State, shall convey the value of the Reportable component of the State attribyte of the notifi-
Enrollment object. This parameter shall be omitted if the value of the Acknowledgement Filter parameter is

bter, expressed as a date and timé\of day or Time Sequence Identifier, shall contain the value{ of the Time Of
ion To Active attribute of the notification Event Enrollment object’s referenced Event Conditign object, unless

ter, expressed as.a/date and time of day or Time Sequence Identifier, shall contain the value of|the notification

which case this

This param i ime Sequence Identifier. shall contain the valud of the Time Of
Last Transition To Idle attribute of the notification Event Enrollment object’s referenced Event Condition object, unless it

has value UNDEFINED, in which case this parameter shall be omitted.

15.20.1.2.1.11 Time Idle Acknowledged

This parameter, expressed as a date and time of day or Time Sequence Identifier, shall contain the value of the notifica-
tion Event Enrollment object’s Time Idle Acknowledged attribute, unless it has value UNDEFINED, in which case this
parameter shall be omitted.
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The More Follows parameter, of type boolean, shall have a value of true if this response does not contain all of the
alarm enrollment summaries requested and a continuation request shall be issued to obtain the additional summaries.
Otherwise, the value shall be false.

15.20.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined in

detail in claus

15.20.2 Se

The respond:[

for which the
ment objects
Enrollment S
containing thd

If the request
specified beloy
the Continue
Enrollment N
sequence.

The search sh
fication Event

All AA-s
erenced

Conditios
Event Cqg

Within 2
collating
objects, {]

Within a

a)

c)

[ 17, shall provide the reason for faiture.

ce Procedure

value of the Event Condition class attribute is MONITORED to obtain a list of notification
which satisfy the specified filter criteria and shall return a positive respongé\containing the

More Follows parameter.

w, commencing with the next Event Enrollment Name following.the Event Enrollment Nam
After parameter. If no such Event Enrollment Name exists; the search shall begin with t|
ame logically greater than the name specified by the Continue After parameter, based on

all provide a well-defined search ordering for monitored Event Condition objects and their rg
Enrollment objects. The following order is specified:

pbecific monitored Event Condition objects (of\the requesting application association), if any,
hotification Event Enrollment objects shall be searched first, followed by VMD-specific mo
h objects and their referenced notification’' Event Enrollment objects, followed by Domain-sped
ndition objects and their referenced notification Event Enrollment objects.

given name scope, monitored Event Condition objects shall be searched in increasing order,
sequence of the International\Réference Version of ISO 646. For Domain-specific monitored E
he Domain name shall be thé major search key and the Domain-specific identifier shall be m

given monitored Event\Condition object the List Of Event Enrollment Reference attribute sha

in a ma

The number

parameter m
summaries, t
set to the val

15.21 Atta

ner identical with that specified for monitored Event Condition objects.

notification Event Enrollment objects which may be summarized in the List of Alarm Enrolln]
y be limited‘by the server due to local considerations. If the response does not contain all of
e More Follows parameter shall be set to the value true. Otherwise, the More Follows paraj
e false.

g MMS-user shall search the List Of Event Enrollment Reference attribute of all’Event Condition objects

Event Enroll-
List Of Alarm

hmmary parameter constructed from notification Event Enrollment objécts found in this seprch and also

contains the Continue After parameter, the search shall proceed-in-accordance with the colldting sequence

b contained in
he first Event
the collating

ferenced noti-

and their ref-
nitored Event
ific monitored

based on the
ent Condition
nor.

11 be searched

ent Summary
the requested
meter shall be

The Attach To Event Condition modifier is provided as the means whereby a client MMS-user may require that the VMD
delay execution of a requested service’s service procedure until a specified Event Condition object undergoes any one of a
specified set of state transitions.
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15.21.1 Structure

The structure

of the Attach To Event Condition modifier parameter is shown in Table 87.

Table 87 Attach To Event Condition Modifier

Parameter Name Req Rsp [ Cnt | CEB

Attach to Event Condition
Event Enroliment Name
Event Condition Name
Causing Transitions
Acceptable Delay

cZIZIIn
X229
OO

15.21.1.1 Attach To Event Condition

When a VMD

provided as an

implements the Attach To Event Condition service modifier the'Attach To Event Condition

sub-parameterg of the Attach To Event Condition modifier are specified.as follows.

15.21.1.1.1 E

bent Enroliment Name

This parametef, of type Object Name, shall contain the value ¢f,the Event Enrollment Name attribute which

to identify the|
attributes for ]

15.21.1.1.2 E

This paramete

object to which

15.21.1.1.3 C

This paramete]r, of type Transitions, shall specify the set of transitions of the Event Condition object which,

ivent Enrollment objects of identical scope\at the VMD.

yent Condition Name

this service request or Event*Action object is to be attached via a modifier enroliment.

using Transitions

are to cause r¢lease of the service request or Event Action for continued execution of its service procedure.

values for thi
(15.1.3.1).

15.21.1.14 A

cceptable Delay

alternative parameter of the List of Modifier parameter for(each confirmed service request (

modifier Event Enrollment object. This name shall be unique among all other Event Enro

I, of type Object Name, shall specify the value of the Event Condition Name attribute of the Ev¢

parameter_are as specified for the Event Condition Transitions attribute of the Event Enro|

parameter is
tee 5.4). The

shall be used
Ilment Name

nt Condition

individually,
The allowed
Iment object

This optional parameter, of type integer, shall indicate the duration of time in seconds for which the requesting MMS-User
is willing to wait for the specified event condition to occur. If more than one Attach To Event Condition modifier has
been specified, this parameter shall indicate for each modifier separately the duration of time which is acceptable after
processing of that modifier has commenced. A zero value for this parameter is not acceptable and will result in a Result{-)
response from the responding MMS-User. If no value is specified for this parameter, this is interpreted as meaning that
any delay is acceptable, (i.e. "wait forever.")

242


https://iecnorm.com/api/?name=cca883d3816e5cff2b8e9dd531877f46

15.21.2 Servi

ISO/IEC 9506-1: 1990(E)

ce Procedure

The responding MMS-user shall create a modifier Event Enrollment object having attributes as specified below and place
a reference to this Event Enrollment object in the specified Event Condition object’s List Of Event Enrollment Reference
attribute. No further action shall be taken toward execution of the indicated service’s service procedure until the specified
Event Condition object undergoes one of the specified state transitions.

The attributes

of the created Event Enrollment object shall be initialized as follows:

a) The Event Enroliment Name attribute shall be initialized to the value provided in the Event Enrollment Name

parameter.
b) The Enrollment Class attribute shall be initialized to the value MODIFIER.

¢) The Event Condition Reference attribute shall be initialized to reference the Event Condition'ebject ide
value of the Event Condition Name parameter.

d) The Event

ntified by the

Condition Transitions attribute shall be initialized to the value of the Causihg Transitions garameter.

e) The Invoke ID attribute shall be initialized to contain the invoke ID of the modifiedservice and reference g Transaction

object (seq 7.2).

In the cai of an Event Action object specifying this modifier, this attribute.shall have a value determfined by local

means. T

is value shall be unique with respect to values of Invoke IDs whiclimay occur on the application association
over which the Event Action object’s definition was received.

f)  If no valup has been provided for the Acceptable Delay parametér,)then the Remaining Acceptable Ddlay attribute

shall be s

If the value of

a) The timer|shall be deactivated and the decrementation process shall cease;

b) The respopding MMS-User shall return a Result() response for the modified service with the error pa
cating expiration of acceptable delay;

c) The proceflure for Event Enrollment Deletion (See 15.13.2.4) shall be followed.

If a specified sfate transition is detected, then the following actions shall be performed:

a) The servi

b) The Event Enrollment object and its reference in the specified Event Condition object’s List Of Even|
Reference| attribute shall\then be deleted (See 15.13.2.9.).

15.21.3 Procedure-for Cancellation of Modified Service

This procedure amends the service procedure for the Cancel service when a service request attached to an Ev

object is to be

e request shall be released for continued execution of its service procedure (See 7.2.11.2);

bt to the value FOREVER. If a value has been provided, then the Remaining Acceptable Ddlay attribute
shall be initialized to the value of the Acceptable Delay parameter and the timer function activated.

the Remaining Acceptable Delay attribute reachés zero, then the following actions shall be pgrformed:

rameter indi-

t Enrollment

bnt Condition

canceled. The procedure 18 as 1ollows:

a) remove the reference to the Event Enrollment object from the List Of Event Enrollment Reference attribute of the
Event Condition object referenced by the Event Enrollment object;

b) execute the service procedure specified for the Cancel service; then

¢) delete the Event Enrollment object using the Procedure For Event Enrollment Deletion (See 15.13.2.4.).

Note that the cancellation of the modified service results in a negative response being issued for the service invocation.
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15.22 Event Management State Diagrams

The state diagrams which regulate the use of the event management services are specified below. These state diagrams
are in addition to state diagrams associated with the MMS-context. In the event that these diagrams are discovered to be
in conflict with the preceding text, the text is considered to supersede the representations in the diagrams.

15.22.1 Event Condition State Diagrams

The state diagram for an event condition differs depending upon the class of the event condition.

15.22.1.1 Nejwork-triggered Event Condition

The state diagram which regulates the network-triggered event condition is shown in Figure 15.

|—-> NON-EXISTENT —
(1)

(i)_— | <__|

DISABLED

()

Figure 15 - Network-triggered Event Condition State Diagram

The arcs in this diagram are defined as follows.

1)  Receive DefineEventCondition indication specifying a network-triggered event condition, or loss of application associ-
ation if the Event Condition object is of AA-scope, or deletion of a Domain, if the Event Condition object is of Domain
specific §cope and dependent on the deleted Domain.

2) Receive DeleteEventCondition indication while List Of Event Enrollment attribute is empty, or loss [of application
associatipn if the Event Condition object is of AA-specific scope and dependent on the lost application fssociaticn, or
deletion jof a Domain if the Event Condition object is of Domain-specific scope and dependent on the deleted Domain.

3) Receipt ¢f any of the following indications:

- D¢leteEventCondition while List Of Event Enrollment is not empty.
tEventConditionAttributes;

- Re¢portEventConditionStatus;
erEventConditionMonitoring;

iggerEvent;

tEventEnrollmentAttributes;

-D Tt

- DeleteEventEnrollment;

- AcknowledgeEventNotification;

- GetAlarmSummary;

- GetAlarmEnrollmentSummary; or

- Service modified by Attach To Event Condition,
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15.22.1.2 Monitored Event Condition

The state diagram which regulates a monitored event condition is defined by Figure 186.

NON-EXISTENT
’——> -—I
(1)
(2) K (2)
(3) L - (4)
e DISABLED
(7) (8) (7)
| l
P~ (8) -
IDLE » ACTIVE
> — (5) > o
(8) (8)
Figure 16 - Monitored Event Condition State Diagram

The arcs of Figyre 16 are defined as follows.

1) Receive DdfineEventCondition indication specifying a\monitored event condition.

2) Receive DgleteEventCondition indication while List Of Event Enrollment Reference attribute is empty, or loss of
applicatior| association if the Event Conditiomobject is of AA-specific scope and dependent on the lost| application
associationf or deletion of a Domain if the Event Condition object is of Domain-specific scope and deper]dent on the
deleted Domain.

3)  Receive AlferEventConditionMonitoring indication with Enable equal true while value of referenced monitored vari-

able is falsp.

4)  Receive AlterEventConditionMonitoring indication with Enable equal true while value of referenced monitored vari-
able is trug.

5) Value of referenced monitored variable changes from false to true.
6) Value of referenced\monitored variable changes from true to false.

7)  Receive AlferEventConditionMonitoring indication with Enable equal false.

8) Receipt of any of the following indications:

- DeleteEventCondition and List Of Event Enrollment Reference not empty.

- GetEventConditionAttributes;

- ReportEventConditionStatus;

- AlterEventConditionMonitoring with Enable omitted or equal to current value of the Enable attribute;
- TriggerEvent;

- GetEventEnrollmentAttributes;

- DefineEventEnrollment;

- DeleteEventEnrollment;
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- GetAlarmSummary;

- GetAlarmEnrolimentSummary; or

- Service modified by Attach To Event Condition;

16.22.2 The Event Action State Diagram

Th

I'he state

e

iagram for an

1 event action is shown in Figure 17.

The arcs in th:

1)
2)

Receive [

Receive [
sociation
deletion d

3) Receipt o

- De
- Ge
- Re
- De
- De

15.22.3 The |

The state diag]
diagrams are

1)  Receive A

> NON-EXISTENT
(@)
I

L

-

(1)

I

DEFINED

3)

Figure 17

Event Action State Diagram
s diagram are defined as follows.
efineEventAction indication.

peleteEventAction indication while List Of EventiEnrollment attribute is empty, or loss of a
if the Event Action object is of AA-specific scdpe and is dependent on the lost application a
f a Domain if the Event Action object is of Domain-specific scope and dependent on the deletq

[ any of the following indications:

eteEventAction while List Of Event\Enrollment attribute is not empty.
EventActionAttributes;

bort EventActionStatus;

fineEventEnrollment;

eteEventEnrollment; or

tEventEnrollmentAttributes;

Event Enroliment: State Dlagrams

rams of Figure 18 to 21 describe an event enrollment. The arcs shown in the various event eny
Hefined-as follows.

1térEventConditionMonitoring indication specifying Enable equal to true while variable referej

pplication as-
ssociation, or
d Domain.

ollment state

hced by Event

s Monitored Variable is true_or lacally defined event is pending.

Condition’s referenced Monitored Variable is false, or locally defined event is not pending.

locally defined event is cleared.

Condition
2)
3)

detected.
4)
5)
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Receive AcknowledgeEventNotification for current state and time of transition.

Receive AlterEventConditionMonitoring indication specifying Enable equal to true while variable referenced by Event

Variable referenced by Event Condition’s referenced Monitored Variable becomes true or locally defined event is

Variable referenced by Event Condition’s Monitored Variable Reference attribute becomes false or condition causing
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Of Last Transition To Active attribute.

Receive AlterEventConditionMonitoring indication specifying Enable equal to false.

Receive AcknowledgeEventNotification for ACTIVE state while in the IDLE state and time is equal to Event Condi-

Additional arcs, as specified in 15.11.1.2 are possible when an AlterEventEnrollment indication is processed which changes
the value of the Alarm Acknowledgment Rule attribute. In this case the state diagram regulating the event enrollment is

also changed.

Receipt of an indication for any of the following services does not change the state of an event enrollments.

- GetEvent
- GetAlarn
- GetAlarn
- ReportE+

Arcs indicating

Receipt of a De
the NON-EXIS]
referenced even
indication is m
or from the NO

t

15.22.3.1

AlarJn
Figure 18 contdins the state diagram for an event enrollment specifying the Alarm Acknowledgment Rule equ

F

15.22.3.2 Alarjn Acknowledgment Rule equals SIMPLE

Figure 19 con

EnrollmentAttributes
hSummary
hEnrollmentSummary
entEnrollmentStatus

transitions that do not cause a state change are not shown in order to avoid'cliitter in the

ineEventEnrollment indication establishes a new event enrollment. This is modeled as a tr
FENT state. The major state of the newly created event enrollment\i§ &qual to the current

deled as a transition from the current state to the NON-EXISTENT state. Arcs indicating t
N-EXISTENT state are not shown in order to avoid clutter in‘the diagrams.

gure 18

condition. Its minor state is determined as specified above. Finally,)receipt of an DeleteEven

Acknowledgment Rule equals NONE

DISABLED

= (2)J |" (M)
(8)

—

e (7)

e |

ACTIVE

Lair)

IDLE

Loty

State Diagram for Event Enroliment Alarm Acknowledgment Rule = NONE

d]agrams.

nsition from

state of the

tEnrollment
ransitions to

h] to NONE.

ule equal to

ains’the state diagram for an event enrollment specifying the Alarm Acknowledgment R

SIMPLE.
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DISABLED |e—— (7)

4—(2)—l [— (1) —|

IDLE (3) > ACTIVE

- (4)| NO-ACK-A

[ (4) — —

l'-'>(7) L—>(7)
(5)
ACTIVE
ACKED
L—»(?)
Figure 19 -~ State Diagram for Event Enroliment Alarm Acknowledgment Rule = SIMPLE
DISABLED |w—— (7)

~ (2 —I '— (1) —>
IDLE (3) >  ACTIVE
ACKED NO-ACK-A

@) — ]
L 7) IDLE -~ (4) — |—>(7)
NO-ACK-A (5)
l——»(7)
ACTIVE -<
ACKED
(4)
L——>(7)
Figure 20 - State Diagram for Event Enroliment Alarm Acknowledgment Rule = ACK-ACTIVE

15.22.3.3 Alarm Acknowledgment Rule equals ACK-ACTIVE
Figure 20 contains the state diagram for an event enrollment specifying the Alarm Acknowledgment Rule equal to ACK-

ACTIVE.
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15.22.3.4 Alarm Acknowledgment Rule equals ACK-ALL

Figure 21 contains the state diagram for an event enrollment specifying the Alarm Acknowledgment Rule equal to ACK-
ALL.

DISABLED |e———— (7)

IDLE (3) ACTIVE
ACKED ——————— (3) — 1 NO-ACK-A
R

l—-»(7) IDLE ~ |=e— (4) — l—'>(7>

(5) NO-ACK-A (8)

L
I L>(7)
IDLE  |=— (8) ACTIVE |

NO-ACK-| ACKED

(4)

L—»(?) L__>(7)

Figure 21 - State Diagram for Event Enroliment.Alarm Acknowledgment Rule = ACK-ALL

15.23 Confprmance Requirements Unique to Event Management
The Event Management Services define parameter and time-support requirements for the VMD. These reqpirements are
described below.

15.23.1 Parameter Conformance Building Blocks

Parameter copformance to the MMS Event Management services is specified in terms of the requirementf placed upon
the VMD. These requirements are défined below

AKEC

The AKEC patameter conformance block shall establish the validity of the Acknowledgement Event Conditi¢gn parameters
of the DefineEventEnrollment and AcknowledgeEventNotification service arguments, and the GetEventEnrollmentAt-
tributes servige Result:

If AKEC is sulpported, these parameters are valid.

Otherwise, these parameters are invalid. A request or result specifying these parameters shall constitute a protocol error.
A valid service request which, if honoured, would require a response specifying these parameters shall result in a service
error specifying Error Class equal to ACCESS and Error Code equal to OBJECT-ACCESS-UNSUPPORTED.

CEI

The CEI parameter conformance block shall establish the validity of the Evaluation Interval parameter of the AlterEvent-
ConditionMonitoring service argument.

If CEI is supported, this parameter is valid.
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Otherwise, this parameter is invalid. A request specifying this parameter shall constitute a protocol error.

15.23.2 Support for Time

The Protocol Implementation Conformance Statement for an implementation shall state the level of support for time (date
and time of day, or Time Sequence Identifier.)

Support for the Time Sequence Identifier implies that an implementation will be capable of assigning a sequence number to
all attributes which represent time, but that real time in terms of date and time of day is not supported. The relationship

of the Time

Support for
values for all

16 Journal Management Services

The purpose

ordered infory
which may b
this clause ay
Readdournal
Writedournal
InitializeJoun

ReportJourng

Createdourng

DeletedJournall Service

16.1 The J

This clause d
Journal objed
Journal objed
same as the

16.1.1 The J

NOTE

j:quence Identifier to date and time of day shall be for local determination.

ournal Management Mogdei

te and time of day implies that an implementation maintains a real time clock which is)use
attributes which contain time (date and time of day.)

bf the Journal Management Services is to provide a facility for the recofding and retrieval of
nation concerning events, variable contents of interest in conjunction with events, or both, and

e:
Service

Service

nal Service
1Status Service

1 Service

efines the Journal object and the Journal Entry object, and provides services which operate onl
ts may be predefinediat an MMS server, or may be created through the use of the Createdd
ts shall have VMD=specific or AA-specific scope only. A Journal Entry object shall have a scg
ournal object that-it references via its Journal Reference attribute.

ournal Object

The MMS Journal object is considered to be capable of storing an indefinite number of Journal Entries

journals deal W

ith ‘cdnsiderations such as storage media changeover and contents archival, these issues shall be local m4

16.1.1.1 Attributes of a Journal Object

Object: Journal

Key Attribute: Journal Name
Attribute: MMS Deletable
Attribute: List Of Entry Reference

Journal Name

This attribute, of type Identifier, shall uniquely identify a particular Journal object.

MMS Deletable
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This attribute shall indicate whether (true) or not (false) this object may be deleted through the use of the DeleteJournal
service.

List Of Entry Reference

This attribute shall be a list of references to Journal Entry objects. Such Journal Entry objects contain the information
that makes up the Journal. A Journal object shall contain zero or more entry references.

16.1.2 The Journal Entry Object

A Journal Entyy object is a time-stamped record of information within a Journal object.

16.1.2.1 Attributes of a Journal Entry Object

Object: Journal Entry

Key Attribute: Journal Reference

Key Attribute: Entry Identifier

Attribute: Application Process Identification
Attribute: Time Stamp

Attribute:
Attribute:
Attribute:
Constraint:

Order Of Receipt

Additional Detail

Information Type (ANNOTATION, EVENT-DATA,
Information Type = ANNOTATION

Constraint:

Attribute:

Attribute:
Attribute:

Information Type =

Textual Comment

EVENT-DATA
Event Transition Record
List of Journal Variables

DATA)

Constraint: Information Type = DATA
Attribute: List of Journal Variables

Journal Referehce

This attribute ghall uniquely identify the Journal object with which the Journal Entry object is associated. This attribute
shall be invariant once assigned.

Entry Identifief

This attribute
be assigned by
same value for
the identity of
time-stamp.

[shall be of type octet gtring and shall be one to eight octets in length. The value of this aftribute shall
the server such that'noe'two Journal Entry objects whose Journal Reference attributes are equal have the
this attribute. This attribute shall be invariant once assigned. The primary use of this valud is to resolve
a particular Journal Entry object during access where multiple Journal Entry objects have] an identical

Application Prgcess Identification

This attribute,
Journal Entry

of type Application Reference, shall identify the Application Process that caused the server [to create the

pbject.

Time Stamp

This attribute, of type TimeOfDay and whose value shall be specified by the Application Process identified in the Application
Process Identification attribute, shall contain a time of day.

NOTE 1 This attribute is intended to be used by a client to record the time of occurrence associated with the Textual Comment,
Event Transition Record and List of Journal Variables, or List of Journal Variables attributes for the Journal Entry object.

Order Of Receipt
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This attribute represents the order of creation of the Journal Entry object among all other Journal Entry objects with the
same Time Stamp attribute value and same Journal Reference attribute value. Journal Entry objects are created when
they are received and made a part of a Journal.

The intent of this attribute is to provide an ordering among Journal Entry objects within a journal that have the same
time stamp. The server shall assign the value of the Order Of Receipt attribute so as to be monotonically increasing by
order of receipt of the information in the entry for those entries with the same Time Stamp and Journal Reference.

Additional Detail

This attributd
Information T

This attributg
is ANNOTAT]
to document
information i
values. If thd
variable valu

Textual Comn

This attribut
comment. T
characters, in

NOTE2 -

Event Transi

This attribut]

contains zero or more attributes whose meaning and syntax shall be denned by \Jomp'ﬁm'Gn‘

ype

ghall indicate the type of information contained in the Journal Entry object. If the.value of]
[ON, the information in the Journal Entry object shall represent a textual comiment (which
or comment on some condition or set of conditions).
h the Journal Entry object shall represent a record of the occurrence of an event and zero or

BS.
hent

his attribute shall be a character string whose length is’between zero and two hundred
clusive.

ion Record

e, which shall exist only if the Information Type attribute value is EVENT-DATA, shall con

Condition Najme and an Event Condition State (see 15.1.1.1).

NOTE 3
Condition Nan

List of Journ

This attributf
or more jour}

length shall }

NOTE 4

e and the resulting State attribute of this Event Condition.

h1 Variables

e not more than(32 characters, and a data value as specified by 12.4.2.

If the Information Type attribute value is EVENT-DATA, this attribute is intended to be used by a cli

values of zero pr more vafiables at the time of the occurrence of the event specified in the Event Transition Record.

16.1.3 Operrtions on Journal and Journal Entry Objects

If the value of this attribute is EVE

value of this attribute is DATA, the information in the Journal Entry object shall represen

b, which shall exist only if the Information Type attribute valie is ANNOTATION, shall con

This attribute is intended to be used by a client to dociiment or comment on some condition or set of

This attribute is intended to be uéed by a client to record the occurrence of an event by specificati

Btandards.

this attribute
may be used
NT-DATA, the
more variable
Zero or more

tain a textual

fifty five (255)

conditions.

tain an Event

bn of the Event

b which shall exist onljnif the Information Type attribute value is EVENT-DATA or DATA, shdll contain zero
nal variables. EacH journal variable shall contain a variable tag, which shall be a characte

I string whose

bnt to record the

Services which operate on Journal and Journal Entry objects are:

a)

b)

ReadJournal: retrieves one or more Journal Entry objects referenced by a specified Journal object;

WriteJournal: causes one or more Journal Entry objects to be added to a journal by causing each such Journal Entry

object to reference the Journal object, and the Journal object to reference each such Journal Entry object;

°)

thereby clearing all or part of that journal;

d)
whether
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the Journal object specified may be deleted;

InitializeJournal: causes zero or more Journal Entry objects that are referenced by a Journal object to be deleted,

ReportJournalStatus: returns the number of Journal Entry objects referenced by a specified Journal object and
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